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and to pharmaceutical compositions comprising them. 
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2.4-PYRIMIDINEDIAMINES USEFUL IN THE 0008 R is unsubstituted or substituted by R. R. R. R. 
TREATMENT OF NEOPLASTIC DISEASES, and Ro: 
NFLAMMLATORY AND IMMUNE SYSTEM 0009 R7, R. R. Rio, or R' is a substituent indepen 

DISORDERS dently selected from hydrogen, C-Csalkyl, C-Csalkenyl, 
C-Calkinyl, C-C scycloalkyl, C-C scycloalkylC 
Csalkyl, Cs-CoarylC-Csalkyl, hydroxyC-Calkyl, 

10001) This application is a continuation of U.S. applica- C-CalkoxyC-Calkyl, aminoC-Calkyl, haloC 
tion Ser. No. 10/568.367, filed Aug. 18, 2006, which is a 371 Csalkyl, unsubstituted or Substituted Cs-Coaryl, unsubsti 
U.S. national phase application of international application tuted or substituted 5 or 6 membered heterocyclyl compris 
number PCT/EP2004/009099 filed Aug. 13, 2004, which ing 1, 2 or 3 hetero atoms selected from N, O and S. 
application claims priority to GB application no. 0322370.8 hydroxy, C-Csalkoxy, hydroxyC-Calkoxy, 
filed Sep. 24, 2003 and GB application O. 03.19227.5 filed C-CsalkoxyC-Calkoxy, haloC-Calkoxy, unsubsti 
Aug. 15, 2003, each of which is incorporated herein by ref- tuted or Substituted aminoC-Csalkoxy, unsubstituted or 
erence in its entirety and for all purposes. Substituted Cs-CarylC-Calkoxy, unsubstituted or Sub 
0002 The present invention relates to the use novel pyri- stituted heterocyclyloxy, or unsubstituted or substituted 
midine derivatives, the certain novel pyrimidine derivatives, heterocyclylC-Calkyl, unsubstituted or substituted het 
to processes for their production, their use as pharmaceuticals erocyclylC-Calkoxy, unsubstituted or Substituted amino, 
and to pharmaceutical compositions comprising them. C-Csalkylthio, C-Csalkylsulfinyl, C-Csalkylsulfonyl, 
0003 More particularly the present invention provides in a Cs-Coarylsulfonyl, heterocyclosulfonyl, halogen, car 

first aspect, the use of a compound of formula I boxy, C-Csalkylcarbonyl, C-Csalkoxycarbonyl, unsub 
stituted or substituted carbamoyl, unsubstituted or substi 
tuted Sulfamoyl, cyano, nitro. —S(O)NRR - S(O) 

(I) o-2R12, —C(O)R. —OXR, —NRXR, 
R0 R6 —NRXNRR, -OXNRR - OXR and 

R! R —XR1; 
21 NN 0010 or two adjacent substituents on R may form together 
ls R with the carbon atoms to which they are attached, a unsub 

R2 N s N1 stituted or substituted 5 or 6 membered carbocyclic or 
R3 

heterocyclic ring comprising 0, 1, 2 or 3 heteroatoms 
selected from N, O and S. 

0011 X is a bond or Calkylene; and 
wherein I0012 R is independently selected from Caryl, 
0004 R is selected from Caryl, Coheteroaryl, Cs-oheteroaryl, C-12cycloalkyl and Coheterocy 
C-cycloalkyl and Coheterocycloalkyl: cloalkyl: 

0005 each of R. R. R., and R independently is hydro- 0013 and any aryl, heteroaryl, cycloalkyl or heterocy 
gen, C-Csalkyl, C-Calkenyl, C-Calkinyl, cloalkyl of R is optionally substituted by 1 to 3 radicals 
C-C scycloalkyl, C-C scycloalkylC-Csalkyl, independently selected from Calkyl, Coheterocy 
Cs-CoarylC-Calkyl, hydroxyC-Csalkyl, cloalkyl-Coalkyl optionally Substituted with Calkyl, 
C-CalkoxyC-Calkyl, aminoC-Calkyl, haloC- —C(O)R. —C(O)NRR, —XNRR, 
Csalkyl, unsubstituted or Substituted Cs-Coaryl, unsubsti- —NRXNRR and NRC(O)R; wherein X is a 
tuted or substituted 5 or 6 membered heterocyclyl compris- bond or Calkylene; R and R are independently 
ing 1, 2 or 3 hetero atoms selected from N, O and S. selected from hydrogen and Calkyl: 
hydroxy, C-Csalkoxy, hydroxyC-Calkoxy, and salts thereof in the treatment of a disease associated to 
C-CsalkoxyC-Csalkoxy, haloC-Calkoxy, unsubsti 
tuted or Substituted Cs-CoarylC-Calkoxy, unsubstituted 
or substituted heterocyclyloxy, or unsubstituted or substi 
tuted heterocyclylC-Csalkoxy, unsubstituted or Substi 
tuted amino, C-Calkylthio, C-Calkylsulfinyl, 
C-Csalkylsulfonyl, Cs-Coarylsulfonyl, halogen, car 
boxy, C-Calkoxycarbonyl, unsubstituted or Substituted derivatives for the treatment of said diseases. 
carbamoyl, unsubstituted or Substituted Sulfamoyl, cyano, 0014. The general terms used hereinbefore and hereinafter 
nitro. —S(O)NR2Rs - S(O)o-R - NRS(O). 9. preferably have within the context of this disclosure the fol 
2R —C(O)NRR, —C(O)R and —C(O)OR; lowing meanings, unless otherwise indicated: 

0015. Where the plural form is used for compounds, salts, 

tyrosine kinase activity of anaplastic lymphoma kinase 
(ALK) or for the manufacture of pharmaceutical composi 
tions for use in the treatment of said diseases, as well as use in 
the treatment of said diseases, to methods of use of Such 
pyrimidine derivatives in the treatment of said diseases, and to 
pharmaceutical compositions comprising such pyrimidine 

wherein R is selected from hydrogen and Calkyl, and 
R is selected from hydrogen, Calkyl and C-cy 
cloalkyl: or Rand R', R' and R, and/or RandR form and the like, this is taken to mean also a single compound, salt, 
together with the carbon atoms to which they are attached, or the like. 
a 5 or 6 membered carbocyclic or heterocyclic ring com- 0016. Any asymmetric carbonatoms may be present in the 
prising 0, 1, 2 or 3 heteroatoms selected from N, O and S; (R)-, (S)- or (R.S)-configuration, preferably in the (R)- or 

0006 R is hydrogen or C-C alkyl: (S)-configuration. The compounds may thus be present as 
0007 each of R and R' independently is hydrogen, mixtures of isomers or as pure isomers, preferably as enanti 
C-Csalkyl, C-CalkoxyC-Calkyl, haloC-Csalkyl, omer-pure diastereomers. 
C-Csalkoxy, halogen, carboxy, C-Csalkoxycarbonyl, 0017. The invention relates also to possible tautomers of 
unsubstituted or Substituted carbamoyl, cyano, or nitro, the compounds of formula I. 
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0018 C-Calkyl denotes a an alkyl radical having from 1 
up to 8, especially up to 4 carbon atoms, the radicals in 
question being either linear or branched with single or mul 
tiple branching; preferably, C-Calkyl is butyl, such as n-bu 
tyl, sec-butyl, isobutyl, tert-butyl, propyl. Such as n-propyl or 
isopropyl, ethyl or methyl, especially methyl, propyl or tert 
butyl. 
0019 C-Calkenyl denotes a an alkenyl radical having 
from 2 up to 8, especially up to 5 carbonatoms, the radicals in 
question being either linear or branched with single or mul 
tiple branching; preferably, C-Calkenyl is pentenyl, such as 
3-methyl-2-buten-2-yl, butenyl, such as 1- or 2-butenyl or 
2-buten-2-yl, propenyl. Such as 1-propenyl or allyl, or vinyl. 
0020 C-Calkinyl denotes a an alkinyl radical having 
from 2 up to 8, especially up to 5 carbonatoms, the radicals in 
question being either linear or branched; preferably, 
C-Calkinyl is propinyl. Such as 1-propinyl or propargyl, or 
acetylenyl. 
0021 C-C cycloalkyl denotes a cycloalkyl radical hav 
ing from 3 up to 8 carbon atoms, such as cyclopropyl. 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooc 
tyl, preferably cyclopropyl, cyclopentyl or cyclohexyl. 
0022 C-Calkoxy is especially methoxy, ethoxy, isopro 
pyloxy, or tert-butoxy. 
0023 HydroxyC-Calkyl is especially hydroxymethyl, 
2-hydroxyethyl or 2-hydroxy-2-propyl. 
0024 HydroxyC-Calkoxy is especially 2-hydroxy 
ethoxy or 3-hydroxypropoxy. 
0025 C-CalkoxyC-Calkoxy is especially 2-methoxy 
ethoxy. 
0026 C-CalkoxyC-Calkyl is especially methoxym 
ethyl, 2-methoxyethyl or 2-ethoxyethyl. 
0027 Halogen is preferably fluorine, chlorine, bromine, 
or iodine, especially fluorine, chlorine, or bromine. 
0028 HaloC-Calkyl is preferably chloroC-Calkyl or 
fluoroC-Calkyl, especially trifluoromethyl or pentafluoro 
ethyl. 
0029 HaloC-Calkoxy is preferably chloroC-Calkoxy 
or fluoroC-Calkoxy, especially trifluoromethoxy. 
0030 C-Calkoxycarbonyl is especially tert-butoxycar 
bonyl, iso-propoxycarbonyl, methoxycarbonyl or ethoxycar 
bonyl. 
0031. Unsubstituted or substituted carbamoyl is carbam 
oyl substituted by one or two substituents selected from 
hydrogen, C-Csalkyl, C-Csalkenyl, C-Calkinyl, 
C-C cycloalkyl, C-C cycloalkylC-Calkyl, 
Cs-CoarylC-Csalkyl, hydroxyC-Csalkyl, C-CalkoxyC 
Calkyl, haloC-Calkyl, unsubstituted or substituted 
Cs-Coaryl, or aminoC-Calkyl, or carbamoyl wherein the 
Substituents and the nitrogen atom of the carbamoyl group 
represent a 5 or 6 membered heterocyclyl further comprising 
0, 1 or 2 hetero atoms selected from N, O and S; and is 
preferably carbamoyl, methylcarbamoyl, dimethylcarbam 
oyl, propylcarbamoyl, hydroxyethyl-methyl-carbamoyl, 
di(hydroxyethyl)carbamoyl, dimethylaminoethylcarbamoyl, 
or pyrrolidinocarbonyl, piperidinocarbonyl, N-methylpiper 
aZinocarbonyl or morpholinocarbonyl, especially carbamoyl 
or dimethylcarbamoyl. 
0032 Unsubstituted or substituted sulfamoyl is sulfamoyl 
substituted by one or two substituents selected from hydro 
gen, C-Csalkyl, C-Csalkenyl, C-Calkinyl, 
C-C scycloalkyl, C-C scycloalkylC-Csalkyl, 
Cs-CoarylC-Csalkyl, hydroxyC-Csalkyl, C-CalkoxyC 
Csalkyl, haloC-Csalkyl, unsubstituted or Substituted 
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Cs-Coaryl, or aminoC-Csalkyl, or Sulfamoyl wherein the 
Substituents and the nitrogen atom of the Sulfamoyl group 
represent a 5 or 6 membered heterocyclyl further comprising 
0, 1 or 2 hetero atoms selected from N, O and S; and is 
preferably Sulfamoyl, methylsulfamoyl, propylsulfamoyl, 
cyclopropylmethyl-sulfamoyl, 2.2.2-trifluoroethylsulfa 
moyl, dimethylaminoethylsulfamoyl, dimethylsulfamoyl, 
hydroxyethyl-methyl-sulfamoyl, di(hydroxyethyl)sulfa 
moyl, or pyrrolidinosulfonyl, piperidinosulfonyl, N-meth 
ylpiperazinosulfonyl or morpholinosulfonyl, especially Sul 
famoyl or methylsulfamoyl. 
0033. Unsubstituted or substituted amino is amino substi 
tuted by one or two substituents selected from hydrogen, 
C-Calkyl, C-Calkenyl, C-Calkinyl, C-C scycloalkyl, 
C-C scycloalkylC-Csalkyl, Cs-CoarylC-Calkyl, 
hydroxyC-Calkyl, C-CalkoxyC-Calkyl, haloC 
Calkyl, unsubstituted or Substituted Cs-Coaryl, aminoC 
Calkyl, acyl, e.g. formyl, C-Calkylcarbonyl, 
Cs-Coarylcarbonyl, C-Csalkylsulfonyl O 
Cs-Coarylsulfonyl, and is preferably amino, methylamino, 
dimethylamino, propylamino, benzylamino, hydroxyethyl 
methyl-amino, di(hydroxyethyl)amino, dimethylaminoethy 
lamino, acetylamino, acetyl-methyl-amino, benzoylamino, 
methylsulfonylamino or phenylsulfonylamino, especially 
amino or dimethylamino. 
0034 AminoC-Calkyl is especially aminoethyl, methy 
laminoethyl, dimethylaminoethyl or dimethylaminopropyl. 
0035 Unsubstituted or substituted Cs-Caryl is, for 
example, phenyl, indenyl, indanyl, naphthyl, or 1,2,3,4-tet 
rahydronaphthalenyl, optionally Substituted by C-Calkyl, 
C-CalkoxyC-Calkyl, haloC-Calkyl, hydroxy, 
C-Calkoxy, methylenedioxy, amino, Substituted amino, 
halogen, carboxy, C-Calkoxycarbonyl, carbamoyl, sulfa 
moyl, cyano or nitro; preferably phenyl, tolyl, trifluorometh 
ylphenyl, methoxyphenyl, dimethoxyphenyl, methylene 
dioxyphenyl, chlorophenyl or bromophenyl, whereby the 
Substituents may be in ortho, meta or paraposition, preferably 
meta or para. 
0036 Cs-Caryloxy is especially phenoxy or methox 
yphenoxy, e.g. p-methoxyphenoxy. 
0037 Cs-CarylC-Calkyl is especially benzyl or 
2-phenylethyl. 
0038 Cs-CarylC-Calkoxy is especially benzyloxy or 
2-phenylethoxy. 
0039. Unsubstituted or substituted 5 or 6 membered het 
erocyclyl comprising 1, 2 or 3 hetero atoms selected from N. 
O and S may be unsaturated, partially unsaturated or satu 
rated, and further condensed to a benzo group or a 5 or 6 
membered heterocyclyl group, and may be bound through a 
hetero or a carbonatom, and is, for example, pyrrolyl, indolyl, 
pyrrolidinyl, imidazolyl, benzimidazolyl pyrazolyl, triaz 
olylbenzotriazolyl, tetrazolyl pyridyl, quinolinyl, isoquino 
linyl, 1.2.3,4-tetrahydroquinolinyl, piperidyl, pyrimidinyl, 
pyrazinyl, piperazinyl, purinyl, tetrazinyl, oxazolyl, isoxalyl, 
morpholinyl, thiazolyl, benzothiazolyl, oxadiazolyl, and ben 
Zoxadiazolyl. Substituents considered are C-Csalkyl, 
hydroxyC-Calkyl, C-CalkoxyC-Calkyl, 
C-CalkoxyC-Calkoxy, haloC-Calkyl, hydroxy, amino, 
Substituted amino, C-Calkoxy, halogen, carboxy, 
C-Calkylcarbonyl, C-Calkoxycarbonyl, carbamoyl. 
C-Calkylcarbamoyl, cyano, oxo, or unsubstituted or Substi 
tuted 5 or 6 membered heterocyclyl as defined in this para 
graph. 5 or 6 membered heterocyclyl preferably comprises 1 
or 2 hetero atoms selected from N, O and S, and is especially 
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indolyl pyrrolidinyl, pyrrolidonyl, imidazolyl, N-methylimi 
dazolyl, benzimidazolyl, S.S.-dioxoisothiazolidinyl, pip 
eridyl, 4-acetylaminopiperidyl, 4-methylcarbamoylpip 
eridyl, 4-piperidinopiperidyl, 4-cyanopiperidyl, piperazinyl, 
N-methylpiperazinyl, N-(2-hydroxyethyl)piperazinyl, mor 
pholinyl, 1-aza-2,2-dioxo-2-thiacyclohexyl, or Sulfolanyl. 
0040. In unsubstituted or substituted heterocyclyloxy, het 
erocyclyl has the meaning as defined above, and is especially 
N-methyl-4-piperidyloxy. In unsubstituted or substituted het 
erocyclylC-Calkoxy, heterocyclyl has the meaning as 
defined above, and is especially 2-pyrrolidinoethoxy, 2-mor 
pholinoethoxy, 3-morpholinopropoxy, 1-methyl-piperidin-3- 
ylmethoxy, 3-(N-methylpiperazino)propoxy or 2-(1-imida 
Zolyl)ethoxy. 
0041. In a 5 or 6 membered carbocyclic or heterocyclic 
ring comprising 0, 1, 2 or 3 heteroatoms selected from N, O 
and S, and formed by two adjacent substituents together with 
the benzene ring, the ring may be further substituted, e.g. by 
C-Calkyl, C-Calkoxy, haloC-Calkyl, hydroxy, amino, 
Substituted amino, C-Csalkoxy, halogen, carboxy, 
C-Calkoxycarbonyl, carbamoyl, cyano, or oxo. The two 
adjacent Substituents forming Such a ring are preferably pro 
pylene, butylene, 1-aza-2-propylidene, 3-aza-1-propylidene, 
1.2-diaza-2-propylidene, 2,3-diaza-1-propylidene, 1-oxapro 
pylene, 1-oxapropylidene, methylenedioxy, difluoromethyl 
ene-dioxy, 2-aza-1-oxopropylene,2-aza-2-methyl-1-oxopro 
pylene, 1-aza-2-oxopropylene, 2-aza-1,1-dioxo-1- 
thiapropylene or the corresponding butylene derivatives 
forming a 6 membered ring. 
0042 Salts are especially the pharmaceutically acceptable 
salts of compounds of formula I. 
0043. Such salts are formed, for example, as acid addition 
salts, preferably with organic or inorganic acids, from com 
pounds of formula I with a basic nitrogenatom, especially the 
pharmaceutically acceptable salts. Suitable inorganic acids 
are, for example, halogen acids, such as hydrochloric acid, 
Sulfuric acid, or phosphoric acid. Suitable organic acids are, 
for example, carboxylic, phosphonic, Sulfonic or Sulfamic 
acids, for example acetic acid, propionic acid, octanoic acid, 
decanoic acid, dodecanoic acid, glycolic acid, lactic acid, 
fumaric acid, Succinic acid, adipic acid, pimelic acid, Suberic 
acid, azelaic acid, malic acid, tartaric acid, citric acid, amino 
acids, Such as glutamic acid or aspartic acid, maleic acid, 
hydroxymaleic acid, methylmaleic acid, cyclohexanecar 
boxylic acid, adamantanecarboxylic acid, benzoic acid, Sali 
cylic acid, 4-aminosalicylic acid, phthalic acid, phenylacetic 
acid, mandelic acid, cinnamic acid, methane- or ethane-Sul 
fonic acid, 2-hydroxyethanesulfonic acid, ethane-1,2-disul 
fonic acid, benzenesulfonic acid, 2-naphthalenesulfonic acid, 
1.5-naphthalene-disulfonic acid, 2-, 3- or 4-methylbenzene 
sulfonic acid, methylsulfuric acid, ethylsulfuric acid, dode 
cylsulfuric acid, N-cyclohexylsulfamic acid, N-methyl-, 
N-ethyl- or N-propyl-Sulfamic acid, or other organic protonic 
acids, Such as ascorbic acid. 
0044) For isolation or purification purposes it is also pos 
sible to use pharmaceutically unacceptable salts, for example 
picrates or perchlorates. For therapeutic use, only pharma 
ceutically acceptable salts or free compounds are employed 
(where applicable in the form of pharmaceutical prepara 
tions), and these are therefore preferred. 
0045. In view of the close relationship between the novel 
compounds in free form and those in the form of their salts, 
including those salts that can be used as intermediates, for 
example in the purification or identification of the novel com 
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pounds, any reference to the free compounds hereinbefore 
and hereinafter is to be understood as referring also to the 
corresponding salts, as appropriate and expedient. 
0046. The compounds of formula I have valuable pharma 
cological properties, as described hereinbefore and hereinaf 
ter. 

0047. In formula I the following significances are pre 
ferred independently, collectively or in any combination or 
Sub-combination. R is Coaryl, Csoheteroaryl, C-12cy 
cloalkyl or Coheterocycloalkyl, preferably R is 

wherein R-7, Rs. Ro Ro, or R'o are as defined above; 
0048. In each of the following significances A, D or E is C 
or N but A, D and E may not all be N, preferably A, D or E is 
C: 
I0049 (a) each of R' or R independently is hydrogen, 
C-Csalkyl, e.g. methyl, ethyl or isopropyl, hydroxyC 
Calkyl, e.g. hydroxyethyl or hydroxybutyl, haloC 
Csalkyl, e.g. trifluoromethyl, unsubstituted or Substituted 
Cs-Caryl, e.g. phenyl or methoxyphenyl, unsubstituted 
or substituted 5 or 6 membered heterocyclyl comprising 1 
or 2 hetero atoms selected from N, O and S, e.g. mor 
pholino, piperidino, piperazino or N-methylpiperazino, 
C-Csalkoxy, e.g. methoxy, ethoxy or isopropoxy, haloC 
Calkoxy, e.g. trifluoromethoxy, Cs-Caryloxy, e.g. phe 
noxy, unsubstituted or Substituted heterocyclyloxy, e.g. 
1-methyl-4-piperidyloxy, unsubstituted or substituted het 
erocyclylC-Calkoxy, e.g. 2-(1-imidazolyl)ethoxy, 
3-morpholinopropoxy or 2-morpholinoethoxy, unsubsti 
tuted or Substituted amino, e.g. methylamino, dimethy 
lamino or acetylamino, C-Csalkylsulfonyl, e.g. methyl 
Sulfonyl, halogen, e.g. fluoro or chloro, unsubstituted or 
Substituted carbamoyl, e.g. cyclohexylcarbamoyl, piperi 
dinocarbonyl, piperazinocarbonyl, N-methylpiperazi 
nocarbonyl or morpholinocarbonyl, unsubstituted or Sub 
stituted Sulfamoyl, e.g. Sulfamoyl, methylsulfamoyl or 
dimethylsulfamoyl; preferably hydrogen, piperazino, 
N-methylpiperazino or 1-methyl-4-piperidyloxy, —S(O). 
2NRR, S(O), R - NRS(O).R. —C(O) 
NRR and —C(O)CR in particular hydrogen; 

10050 (b) R' is hydrogen, C-Csalkyl, e.g. methyl, ethylor 
isopropyl, hydroxyC-Calkyl, e.g. hydroxyethyl or 
hydroxybutyl, haloC-Csalkyl, e.g. trifluoromethyl, 
unsubstituted or substituted Cs-Caryl, e.g. phenyl or 
methoxyphenyl, unsubstituted or substituted 5 or 6 mem 
bered heterocyclyl comprising 1 or 2 hetero atoms selected 
from N, O and S, e.g. morpholino, piperidino, piperazino 
or N-methylpiperazino, C-Csalkoxy, e.g. methoxy, 
ethoxy or isopropoxy, haloC-Calkoxy, e.g. trifluo 
romethoxy, Cs-Coaryloxy, e.g. phenoxy, unsubstituted or 
Substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy, 
unsubstituted or Substituted heterocyclylC-Calkoxy, e.g. 
2-(1-imidazolyl)ethoxy, 3-morpholinopropoxy or 2-mor 
pholinoethoxy, unsubstituted or Substituted amino, e.g. 
methylamino, dimethylamino O acetylamino, 
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C-Csalkylsulfonyl, e.g. methylsulfonyl, halogen, e.g. 
fluoro or chloro, unsubstituted or substituted carbamoyl, 
e.g. cyclohexylcarbamoyl, piperidinocarbonyl, piperazi 
nocarbonyl, N-methylpiperazinocarbonyl or morpholi 
nocarbonyl, unsubstituted or substituted Sulfamoyl, e.g. 
sulfamoyl, methylsulfamoyl or dimethylsulfamoyl; prefer 
ably hydrogen, piperazino, N-methylpiperazino, mor 
pholino, 1-methyl-4-piperidinyloxy, 3-morpholinopro 
poxy or 2-morpholinoethoxy, in particular hydrogen; 

I0051 (c) R is hydrogen, C-Csalkyl, e.g. methyl or ethyl, 
hydroxyC-Calkyl, e.g. hydroxyethyl or hydroxybutyl, 
haloC-Calkyl, e.g. trifluoromethyl, unsubstituted or Sub 
stituted 5 or 6 membered heterocyclyl comprising 1 or 2 
heteroatoms selected from N, O and S, e.g. 2-pyrrolidonyl 
or S.S.-dioxoisothiazolidinyl, C-Csalkoxy, e.g. methoxy, 
Substituted amino, e.g. acetylamino, acetyl-methyl-amino, 
benzoylamino, methylsulfonylamino or phenylsulfony 
lamino, C-Calkylsulfonyl, e.g. methylsulfonyl, propyl 
Sulfonyl, cyclohexyl-Sulfonyl, isopropyl-Sulfonyl, 
Cs-Coarylsulfonyl, e.g. phenylsulfonyl, halogen, e.g. 
fluoro or chloro, carboxy, substituted or unsubstituted car 
bamoyl, e.g. carbamoyl, methylcarbamoyl, ethyl-amino 
carbonyl or dimethylcarbamoyl, unsubstituted or substi 
tuted Sulfamoyl, e.g. Sulfamoyl, methylsulfamoyl, 
propylsulfamoyl, isopropylsulfamoyl, isobutylsulfamoyl, 
cyclopropylmethyl-sulfamoyl, 2.2.2-trifluoroethylsulfa 
moyl, dimethylsulfamoyl or morpholinosulfonyl dim 
ethyl-sulfamoyl, ethyl-sulfamoyl, 1-ethyl-propyl-sulfa 
moyl, cyclopentyl-sulfamoyl cyclobutyl-sulfamoyl; 
preferably sulfamoyl, methylsulfamoyl or propylsulfa 
moyl; 

I0052 (d) each pair of adjacent substituents Rand R', or 
R" and R, or R and R are CH-NH CO. , 
CH-CH NH CO , CH CO. NH-, 
CH-CH CO. NH-, CH NH SO , 
CH-CH NH SO , CH, SO. NH . 
CH, CH, SO. NH , CH2—CH2—SO , 
CH2—CH2—CH2—SO , O—CH2—O—, or 

—O—CF O-, and Such pairs wherein hydrogen in NH 
is replaced by C-Calkyl, preferably the pair of adjacent 
substituents Rand R', or R' and R being —O—CH2— 
O , and the pair of adjacent substituents R and R being 
CH-NH CO or - CH-NH SO-. 

I0053 (e) R' is hydrogen or C-Csalkyl, e.g. methyl; pref 
erably hydrogen; 

I0054 (f)R’ is hydrogen; C1-Csalkyl, e.g. methyl or ethyl, 
halogen, e.g. chloro or bromo, haloC-Csalkyl, e.g. trifluo 
romethyl, cyano or nitro, preferably hydrogen, methyl, 
ethyl, chloro, bromo, trifluoromethyl or nitro; in particular 
chloro or bromo: 

0055 (g) R is hydrogen: 
I0056 (h) each of R and R independently is hydrogen, 
C-Calkyl, e.g. methyl, ethyl or isopropyl, hydroxyC 
Csalkyl, e.g. hydroxyethyl or hydroxybutyl, 
C-Csalkylcarbonyl, e.g. methyl carbonyl, aminoalkoxy, 
e.g. diethylaminoethoxy, haloC-Calkyl, e.g. trifluorom 
ethyl, unsubstituted or Substituted Cs-Coaryl, e.g. phenyl 
or methoxyphenyl, unsubstituted or substituted 5 or 6 
membered heterocyclyl comprising 1 or 2 hetero atoms 
Selected from N, O and S, e.g. morpholino, piperidino, 
piperazino or N-methylpiperazino, C-Csalkoxy, e.g. 
methoxy, ethoxy or isopropoxy, haloC-Calkoxy, e.g. tri 
fluoromethoxy, Cs-Coaryloxy, e.g. phenoxy, unsubsti 
tuted or Substituted heterocyclyloxy, e.g. 1-methyl-4-pip 
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eridyloxy, unsubstituted or substituted heterocyclylC 
Csalkoxy, C.2. 2-(1-imidazolyl)ethoxy, 
3-morpholinopropoxy or 2-morpholinoethoxy, unsubsti 
tuted or Substituted amino, e.g. methylamino, dimethy 
lamino or acetylamino, C-Csalkylsulfonyl, e.g. methyl 
Sulfonyl, heterocycloSulfonyl, e.g. piperazinylsulfonyl, 
heterocyclocarbonyl, e.g. methylpiperazinylcarbonyl, 
cyano, halogen, e.g. fluoro or chloro, unsubstituted or Sub 
stituted carbamoyl, e.g. cyclohexylcarbamoyl, piperidi 
nocarbonyl, piperazinocarbonyl, N-methylpiperazinocar 
bonyl or morpholinocarbonyl, unsubstituted or substituted 
Sulfamoyl, e.g. Sulfamoyl, methylsulfamoyl or dimethyl 
Sulfamoyl; preferably hydrogen, methyl, isopropyl, trif 
luoromethyl, phenyl, methoxyphenyl, piperidino, piper 
azino, N-methylpiperazino, morpholino, methoxy, ethoxy, 
isopropoxy, phenoxy, 3-morpholinopropoxy, 2-morpholi 
noethoxy. 2-(1-imidazolyl)ethoxy, dimethylamino, fluoro, 
morpholinocarbonyl, piperidinocarbonyl, piperazinocar 
bonyl or cyclohexylcarbamoyl: 

I0057 (i)R’ is hydrogen, C-Csalkyl, e.g. methyl, ethyl or 
isopropyl, hydroxyC-Calkyl, e.g. hydroxyethyl or 
hydroxybutyl, haloC-Csalkyl, e.g. trifluoromethyl, 
Cs-Coaryl, e.g. phenyl or methoxyphenyl, unsubstituted 
or substituted 5 or 6 membered heterocyclyl comprising 1 
or 2 hetero atoms selected from N, O and S, e.g. mor 
pholino, piperidino, piperazino or N-methylpiperazino, 
heterocyclylalkyl, e.g. methylpiperaZinoethyl, heterocy 
clylcarbonyl, e.g. piperazinocarbonyl, heterocyclyl 
C-Calkylamino, e.g. pyridylethyl(methyl)amino, 
C-Csalkoxy, e.g. methoxy, ethoxy or isopropoxy, haloC 
Csalkoxy, e.g. trifluoromethoxy, Cs-Coaryloxy, e.g. phe 
noxy, unsubstituted or Substituted heterocyclyloxy, e.g. 
1-methyl-4-piperidyloxy, unsubstituted or substituted het 
erocyclylC-Calkoxy, e.g. 2-(1-imidazolyl)ethoxy, 
3-morpholinopropoxy or 2-morpholinoethoxy, unsubsti 
tuted or Substituted amino, e.g. methylamino or dimethy 
lamino, C-Calkylamino-C-Csalkylamino, e.g. dimethy 
lamino-propylamino, C-Csalkylsulfonyl, C.2. 
methylsulfonyl, halogen, e.g. fluoro or chloro, unsubsti 
tuted or Substituted carbamoyl, e.g. cyclohexylcarbamoyl, 
piperidinocarbonyl, piperazinocarbonyl, N-methylpiper 
aZinocarbonyl or morpholinocarbonyl, unsubstituted or 
Substituted Sulfamoyl, e.g. Sulfamoyl, methylsulfamoyl or 
dimethylsulfamoyl, cyano, or nitro; preferably hydrogen, 
methyl, piperidino, piperazino, N-methylpiperazino, mor 
pholino, methoxy, ethoxy, trifluoromethoxy, phenoxy, 
1-methyl-4-piperidyloxy, 3-morpholinopropoxy, 2-mor 
pholinoethoxy, 3-(N-methylpiperazino)-propoxy, methy 
lamino, fluoro, chloro, Sulfamoyl or nitro: 

I0058 (j) R' is hydrogen, C-Calkyl, e.g. methyl, ethylor 
butyl, hydroxy, cyano, hydroxyC-Calkyl, e.g. hydroxy 
ethyl or hydroxybutyl, haloC-Csalkyl, e.g. trifluorom 
ethyl, C-Calkoxy, e.g. methoxy or ethoxy, cycloalkyla 
lkoxy, aryloxy, haloC-Csalkoxy, unsubstituted or 
Substituted heterocyclylC-Calkoxy, e.g. 2-(1-imida 
Zolyl)ethoxy, unsubstituted or Substituted amino, e.g. 
methylamino or dimethylamino, halogen, e.g. fluoro or 
chloro; carboxy, carbamoyl, or unsubstituted or substituted 
Sulfamoyl, e.g. Sulfamoyl, methylsulfamoyl or dimethyl 
sulfamoyl; preferably methyl, butyl, methoxy, ethoxy, 
2-(1-imidazolyl)ethoxy, methylamino, dimethylamino or 
fluoro; and 

I0059 (k) each pair of adjacent substituents R7 and R, or 
R and R or R and R', are NH CH-CH , 
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—CH=C(CH)O , —OCHCH-O-, -(Morpholino 
propyl)N CH=CH-, -CH=CH-O , 
O CH-O , or —O CF O-; preferably the 

pair of adjacent substituents RandR or RandR being 
—O CH, O— or the pair of adjacent substituents R 
and R' being - NH-CH=CH-, -CH=N. NH-, 
CH2—CH2—CH2—, —CH2—CH2—CH2—CH2—, or 

—O—CF O-. 
0060 (1) or R. R. R. R'' and R'' are ethoxy, ethyl, 
propyl, methyl, t-butyl, trifluoromethyl, nitrile, cyclobuty 
loxy, 2.2.2-trifluoroethoxy, methoxy, isobutyloxy, t-buty 
loxy, isopropyloxy, methyl-amino-carbonyl, cyclopropyl 
methoxy, dimethylamino-propyl-amino, methoxy-ethoxy, 
—XR, —C(O)R and —OXR1; wherein X is a bond, 
methylene or ethylene; R is selected from piperazinyl, 
piperidinyl, pyrrolidinyl, morpholino, azepanyl and 1,4- 
dioxa-8-aza-spiro4.5 dec-8-yl; wherein R is optionally 
substituted by 1 to 3 radicals independently selected from 
methyl, isopropyl, acetyl, acetyl-methyl-amino, 3-dim 
ethylamino-2,2-dimethyl-propylamino, ethyl-methyl 
amino-ethoxy, diethyl-amino-ethoxy, amino-carbonyl, 
ethyl, 2-oxo-pyrrolidin-1-yl, pyrrolidinyl, pyrrolidinyl 
methyl, piperidinyl optionally substituted with methyl or 
ethyl, morpholino, dimethylamino, dimethylamino-pro 
pyl-amino, methyl-amino and ethyl-amino. 

0061 More preferred are the following meanings, inde 
pendently, collectively or in any combination or Sub-combi 
nation: 
I0062 (a) each of R' or R independently is hydrogen, 
C-Calkyl, e.g. methyl, ethyl or isopropyl, haloC 
Calkyl, e.g. trifluoromethyl, unsubstituted or substituted 5 
or 6 membered heterocyclyl comprising 1 or 2 hetero 
atoms selected from N, O and S, e.g. morpholino, piperi 
dino, piperazino or N-methylpiperazino, C-Csalkoxy, e.g. 
methoxy, ethoxy or isopropoxy, unsubstituted or Substi 
tuted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy, 
unsubstituted or substituted heterocyclylC-Calkoxy, e.g. 
2-(1-imidazolyl)ethoxy, 3-morpholinopropoxy or 2-mor 
pholinoethoxy, unsubstituted or Substituted amino, e.g. 
methylamino, dimethylamino or acetylamino, halogen, 
e.g. fluoro or chloro; preferably hydrogen, piperazino, 
N-methylpiperazino or 1-methyl-4-piperidyloxy, in par 
ticular hydrogen; 

I0063 (b) R' is hydrogen, C-Csalkyl, e.g. methyl, ethylor 
isopropyl, haloC-Calkyl, e.g. trifluoromethyl, unsubsti 
tuted or substituted 5 or 6 membered heterocyclyl compris 
ing 1 or 2 hetero atoms selected from N, O and S, e.g. 
morpholino, piperidino, piperazino or N-methylpiper 
azino, C-Calkoxy, e.g. methoxy, ethoxy or isopropoxy, 
unsubstituted or Substituted heterocyclyloxy, e.g. 1-me 
thyl-4-piperidyloxy, unsubstituted or substituted heterocy 
clylC-Calkoxy, e.g. 2-(1-imidazolyl)ethoxy, 3-mor 
pholinopropoxy or 2-morpholinoethoxy, unsubstituted or 
Substituted amino, e.g. methylamino, dimethylamino or 
acetylamino, halogen, e.g. fluoro or chloro; preferably 
hydrogen, piperazino, N-methylpiperazino, morpholino, 
1-methyl-4-piperidinyloxy, 3-morpholinopropoxy or 
2-morpholinoethoxy, in particular hydrogen; 

I0064) (c')R’ is hydrogen, C-Csalkyl, e.g. methyl or ethyl, 
haloC-Calkyl, e.g. trifluoromethyl, unsubstituted or Sub 
stituted 5 or 6 membered heterocyclyl comprising 1 or 2 
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heteroatoms selected from N, O and S, e.g. 2-pyrrolidonyl 
or S.S.-dioxoisothiazolidinyl, C-Csalkoxy, e.g. methoxy, 
Substituted amino, e.g. acetylamino, acetyl-methyl-amino, 
benzoylamino, methylsulfonylamino or phenylsulfony 
lamino, C-Calkylsulfonyl, e.g. methylsulfonyl, 
Cs-Carylsulfonyl, e.g. phenylsulfonyl, halogen, e.g. 
fluoro or chloro, carboxy, substituted or unsubstituted car 
bamoyl, e.g. carbamoyl, methylcarbamoyl or dimethylcar 
bamoyl, unsubstituted or Substituted Sulfamoyl, e.g. Sulfa 
moyl, methylsulfamoyl, propylsulfamoyl, 
isopropylsulfamoyl, isobutylsulfamoyl cyclopropylm 
ethyl-sulfamoyl, 2.2.2-trifluoroethylsulfamoyl, dimethyl 
sulfamoyl or morpholinosulfonyl; preferably sulfamoyl, 
methylsulfamoyl or propylsulfamoyl; 

I0065 (d) each pair of adjacent substituents RandR', or 
R" and R, or R and R are —CH-NH CO. , 
—CH2 NH SO , —CH2—CH2—SO , 
O—CH2—O-, or —O—CF O-, and Such pairs 

wherein hydrogen in NH is replaced by C-Calkyl; pref 
erably the pair of adjacent substituents RandR', or R' and 
R being —O—CH-O-, and the pair of adjacent Sub 
stituents R and R being —CH2 NH CO or 
—CH NH SO . 

0066 (e) R' is hydrogen: 
I0067 (f) R is hydrogen, halogen, e.g. chloro or bromo, 
haloC-Calkyl, e.g. trifluoromethyl, or nitro: preferably 
hydrogen, chloro, bromo, trifluoromethyl or nitro; in par 
ticular chloro or bromo: 

0068 (g) R is hydrogen: 
I0069) (h') each of R and R independently is hydrogen, 
C-Csalkyl, e.g. methyl, ethyl or isopropyl, haloC 
Calkyl, e.g. trifluoromethyl, unsubstituted or substituted 
Cs-Coaryl, e.g. phenyl or methoxyphenyl, unsubstituted 
or substituted 5 or 6 membered heterocyclyl comprising 1 
or 2 hetero atoms selected from N, O and S, e.g. mor 
pholino, piperidino, piperazino or N-methylpiperazino, 
C-Csalkoxy, e.g. methoxy, ethoxy or isopropoxy, unsub 
stituted or Substituted heterocyclyloxy, e.g. 1-methyl-4- 
piperidyloxy, unsubstituted or substituted heterocyclylC 
Csalkoxy, C.2. 2-(1-imidazolyl)ethoxy, 
3-morpholinopropoxy or 2-morpholinoethoxy, unsubsti 
tuted or Substituted amino, e.g. methylamino, dimethy 
lamino or acetylamino, halogen, e.g. fluoro or chloro, 
unsubstituted or Substituted carbamoyl, e.g. cyclohexyl 
carbamoyl, piperidinocarbonyl, piperazinocarbonyl, 
N-methylpiperazinocarbonyl or morpholinocarbonyl, 
unsubstituted or Substituted Sulfamoyl, e.g. Sulfamoyl, 
methylsulfamoyl or dimethylsulfamoyl; preferably hydro 
gen, methyl, isopropyl, trifluoromethyl, phenyl, o-, m- or 
p-methoxyphenyl, piperidino, piperazino, N-methylpiper 
azino, morpholino, methoxy, ethoxy, isopropoxy, phenoxy, 
3-morpholinopropoxy, 2-morpholinoethoxy, 2-(1-imida 
Zolyl)ethoxy, dimethylamino, fluoro, morpholinocarbo 
nyl, piperidinocarbonyl, piperazinocarbonyl or cyclohexy 
lcarbamoyl; 

I0070 (i)R’ is hydrogen, C-Csalkyl, e.g. methyl, ethyl or 
isopropyl, haloC-Calkyl, e.g. trifluoromethyl, 
Cs-Caryl, e.g. phenyl or methoxyphenyl, unsubstituted 
or substituted 5 or 6 membered heterocyclyl comprising 1 
or 2 hetero atoms selected from N, O and S, e.g. mor 
pholino, piperidino, piperazino or N-methylpiperazino, 
C-Csalkoxy, e.g. methoxy, ethoxy or isopropoxy, haloC 
Csalkoxy, e.g. trifluoromethoxy, Cs-Coaryloxy, e.g. phe 
noxy, unsubstituted or Substituted heterocyclyloxy, e.g. 
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1-methyl-4-piperidyloxy, unsubstituted or substituted het 
erocyclylC-Csalkoxy, e.g. 2-(1-imidazolyl)ethoxy, 
3-morpholinopropoxy or 2-morpholinoethoxy, unsubsti 
tuted or substituted amino, e.g. methylamino or dimethy 
lamino, halogen, e.g. fluoro or chloro, unsubstituted or 
substituted sulfamoyl, e.g. sulfamoyl, methylsulfamoyl or 
dimethylsulfamoyl, or nitro: preferably hydrogen, methyl, 
piperidino, piperazino, N-methylpiperazino, morpholino, 
methoxy, ethoxy, trifluoromethoxy, phenoxy, 1-methyl-4- 
piperidyloxy, 3-morpholinopropoxy, 2-morpholinoet 
hoxy, 3-(N-methylpiperazino)-propoxy, methylamino, 
fluoro, chloro, sulfamoyl or nitro; 

(0071 (') R' is C-C alkyl, e.g. methyl, ethyl or butyl, 
haloC-Calkyl, e.g. trifluoromethyl, C-Csalkoxy, e.g. 
methoxy or ethoxy, unsubstituted or substituted heterocy 
clylC-Calkoxy, e.g. 2-(1-imidazolyl)ethoxy, unsubsti 
tuted or substituted amino, e.g. methylamino or dimethy 
lamino, halogen, e.g. fluoro or chloro; preferably methyl, 
butyl, methoxy, ethoxy, 2-(1-imidazolyl)ethoxy, methy 
lamino, dimethylamino or fluoro; and 

(0072) (k’) each pair of adjacent substituents R* and R, or 
R and R or R and R', are NH-CH=CH-, 
CH=CH-NH , NH N=CH- CH-N 

NH-, -CH-CH CH , —CH-CH CH 
CH-, -O CH-O-, or —O CF O-, prefer 
ably the pair of adjacent substituents R and R or R and 
Rbeing—O CH-O or the pair of adjacent substitu 
ents R and R' being -NH-CH=CH-, -CH=N- 
NH-, -CH-CH CH , —CH CH-CH 
CH or - O CF O-. 

0073 Most preferred as compounds of the formula I are 
those wherein the substituents have the meaning given in 
the Examples. 

0074. In another embodiment of the invention the inven 
tion provides a compound of formula I" with the proviso that 
this does not include any of the compounds of examples 1 to 
52 inclusive. 

I 
H 
N N 

1. n 
R ), 

s 
"N1s 

H(R), 
2 

0075 in which: 
0076 n' is selected from 1, 2 and 3; 
0077 R', is selected from Caryl, Coheteroaryl, 
C-12cycloalkyl and Coheterocycloalkyl; 

(0078 wherein any aryl, heteroaryl, cycloalkyl or het 
erocycloalkyl of R' is optionally substituted by 1 to 3 
radicals independently selected from Coalkyl. 
Calkoxy, alkoxy-substituted-Calkyl, halo-substi 
tuted-Calkyl, halo-substituted-Coalkoxy, —C(O) 
NR'R' –S(O)NR'R' —S(O)o-R's, —C(O)R. 
OXR NRXNR'R', OXNR'R' –OXOR's 

and —XR"; 
0079 wherein X" is a bond or Calkylene; R's is 
selected from hydrogen and Calkyl, R's is selected 
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from hydrogen, Calkyl and C-12cycloalkyl-C- 
4alkyl; and R is independently selected from Co-oaryl. 
Csoheteroaryl, C-12cycloalkyl and Cs-oheterocy 
cloalkyl; 

0080 and any aryl, heteroaryl, cycloalkyl or heterocy 
cloalkyl of R is optionally substituted by 1 to 3 radicals 
independently selected from Calkyl, Coheterocy 
cloalkyl-Coalkyl optionally substituted with Coalkyl, 
-C(O)NR'R' —XNR'R' NR'XNR'R' and 
- NR'C(O)R'; wherein X is a bond or Calkylene; 
R's and R's are independently selected from hydrogen 
and Coalkyl; 

0081) R' is selected from hydrogen and halo, cyano, 
Calkyl, halo-substituted-Coalkyl; 

0082) R' is selected from halo, -S(O)NR's R's 
—S(O) R' —NR'S(O)o-R's, C(O)NR's R's, 
—C(O)R’ and —C(O)OR'; wherein R's is selected 
from hydrogen and Calkyl; and R' is selected from 
hydrogen, Coalkyl and C-12cycloalkyl: 

0083) and the pharmaceutically acceptable salts. 
hydrates, solvates, isomers and prodrugs thereof. 

0084. Preferably a compound of formula I" in which: 
0085 n' is selected from 1 and 2: 
I0086) R' is selected from Caryl and Csohet 

eroaryl; wherein any aryl or heteroaryl of R is option 
ally substituted by 1 to 3 radicals independently selected 
from Calkyl, Calkoxy, C(O)NR'R''. --OX'R', 

C(O)R’ NRXNR'R' –OX'NR'R', 
–OXOR's and —X'R'; wherein X" is a bond or 
Calkylene; R's is selected from hydrogen and 
Calkyl; R is selected from hydrogen, Coalkyl and 
C-12cycloalkyl-C-alkyl; and R4 is Cs-oheterocy 
cloalkyl optionally substituted by 1 to 3 radicals inde 
pendently selected from Calkyl, halo-substituted-C- 
6alkyl, Coheterocycloalkyl-Co-alkyl optionally 
substituted with Calkyl, -C(O)NR'R''. 
X'NR'R' —NR'X'NR'R' and NR'sC(O)R': 

wherein X" is a bond or Calkylene; R's and R's are 
independently selected from hydrogen and Coalkyl, 

I0087) R' is selected from hydrogen and halo: 
I0088) R' is selected from halo, -S(O)NR's R's, 
–S(O) R', NR'S(O) R', C(O)NR'R' and 
- C(O)OR'; wherein R's is selected from hydrogen and 
Calkyl; and R is selected from hydrogen, Coalkyl 
and C-12cycloalkyl. 

I0089 more preferably a compound of formula I in which 
R" is selected from phenyl, pyridinyl, pyrazolyl and pyrim 
idinyl; wherein any aryl or heteroaryl of R' is optionally 
substituted by 1 to 3 radicals independently selected from 
ethoxy, ethyl, propyl, methyl, t-butyl, trifluoromethyl, nitrile, 
cyclobutyloxy, 2.2.2-trifluoroethoxy, methoxy, isobutyloxy, 
t-butyloxy, isopropyloxy, methyl-amino-carbonyl, cyclopro 
pyl-methoxy, dimethylamino-propyl-amino, methoxy 
ethoxy, X'R' –C(O)R and —OX'R'; wherein X is a 
bond, methylene or ethylene; R is selected from piperazinyl. 
piperidinyl, pyrrolidinyl, morpholino, azepanyl and 1.4-di 
oxa-8-aza-spiro4.5 dec-8-yl; wherein R is optionally Sub 
stituted by 1 to 3 radicals independently selected from 
methyl, isopropyl, acetyl, acetyl-methyl-amino, 3-dimethy 
lamino-2,2-dimethyl-propylamino, ethyl-methyl-amino 
ethoxy, diethyl-amino-ethoxy, amino-carbonyl, ethyl, 2-oxo 
pyrrolidin-1-yl, pyrrolidinyl, pyrrolidinyl-methyl, 
piperidinyl optionally substituted with methyl or ethyl, mor 
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pholino, dimethylamino, dimethylamino-propyl-amino, 
methyl-amino and ethyl-amino. 
0090. Even more preferably a compound of formula I in 
which R', is selected from hydrogen and halo; and R' is 
selected from halo, dimethyl-sulfamoyl, isobutyl-sulfamoyl, 
methyl-sulfamoyl, ethyl-sulfamoyl, propyl-Sulfonyl, ethyl 
amino-carbonyl, 1-ethyl-propyl-Sulfamoyl cyclopentyl-sul 
famoyl, isopropyl-Sulfamoyl cyclohexyl-Sulfonyl, cyclopro 
pyl-methyl-sulfamoyl cyclobutyl-Sulfamoyl, isopropyl 
Sulfonyl, 
0091 Most preferably a compound of example 53 
0092. In a yet further embodiment of the invention the 
present invention also provides a process for the production of 
a compound of formula I, comprising reacting a compound of 
formula II 

R0 R6 

R R 

Nulls R2 N Y 

R3 R4 

wherein R. R. R. R. R. R. and Rare as defined above, 
and Y is a leaving group, preferably halogen Such as bromide, 
iodine, or in particular chloride; 
with a compound of formula III 

(II) 

(III) 
R7 

R8 
N 

A 
HN an 9 

RI O 

wherein R. R. R and R'' are as defined above; and, if 
desired, converting a compound of formula I, wherein the 
Substituents have the meaning as defined above, into another 
compound of formula I as defined; 
and recovering the resulting compound of formula I in free 
from or as a salt, and, when required, converting the com 
pound of formula I obtained in free form into the desired salt, 
or an obtained salt into the free form. 
0093. The reaction can be carried out in a manner known 
perse, the reaction conditions being dependent especially on 
the reactivity of the leaving group Y and the reactivity of the 
amino group in the aniline of formula III, usually in the 
presence of a suitable solvent or diluent or of a mixture 
thereof and, if necessary, in the presence of an acid or a base, 
with cooling or, preferably, with heating, for example in a 
temperature range from approximately -30°C. to approxi 
mately +150° C., especially approximately from 0° C. to 
+100° C., preferably from room temperature (approx. +20° 
C.) to +80°C., in an open or closed reaction vessel and/or in 
the atmosphere of an inert gas, for example nitrogen. Alter 
natively, the reaction can proceed in the presence of a Suitable 
catalyst (for example, palladium di-benzyl-acetone), in the 

Apr. 28, 2011 

presence of a base (for example, caesium carbonate) and in 
the presence of a suitable reaction facilitator (for example, 
Xanthphos). 
0094. If one or more other functional groups, for example 
carboxy, hydroxy or amino, are or need to be protected in a 
compound of formula II or III, because they should not take 
part in the reaction, these are Such groups as are usually used 
in the synthesis of peptide compounds, cephalosporins and 
penicillins, as well as nucleic acid derivatives and Sugars. 
0.095 The protecting groups may already be present in 
precursors and should protect the functional groups con 
cerned against unwanted secondary reactions, such as Substi 
tution reaction or Solvolysis. It is a characteristic of protecting 
groups that they lend themselves readily, i.e. without undes 
ired secondary reactions, to removal, typically by Solvolysis, 
reduction, photolysis or also by enzyme activity, for example 
under conditions analogous to physiological conditions, and 
that they are not present in the end-products. The specialist 
knows, or can easily establish, which protecting groups are 
suitable with the reactions mentioned hereinabove. 

0096 Salts of a compound of formula I with a salt-forming 
group may be prepared in a manner known per se. Acid 
addition salts of compounds of formula I may thus be 
obtained by treatment with an acid or with a suitable anion 
exchange reagent. 
0097 Salts can usually be converted to compounds in free 
form, e.g. by treating with Suitable basic agents, for example 
with alkali metal carbonates, alkali metal hydrogencarbon 
ates, or alkali metal hydroxides, typically potassium carbon 
ate or sodium hydroxide. 
0.098 Stereoisomeric mixtures, e.g. mixtures of diastere 
omers, can be separated into their corresponding isomers in a 
manner known perse by means of Suitable separation meth 
ods. Diastereomeric mixtures for example may be separated 
into their individual diastereomers by means of fractionated 
crystallization, chromatography, solvent distribution, and 
similar procedures. This separation may take place either at 
the level of a starting compound or in a compound of formula 
I itself. Enantiomers may be separated through the formation 
of diastereomeric salts, for example by salt formation with an 
enantiomer-pure chiral acid, or by means of chromatography, 
for example by HPLC, using chromatographic Substrates 
with chiral ligands. 
0099. It should be emphasized that reactions analogous to 
the conversions mentioned in this chapter may also take place 
at the level of appropriate intermediates. 
0100. The compounds of formula I, including their salts, 
are also obtainable in the form of hydrates, or their crystals 
can include for example the solvent used for crystallization 
(present as Solvates). 
0101 The compound of formula II used as starting mate 
rials may be obtained by reacting a compound of formula IV 

(IV) 
R6 

R 
21 

Nulls Yl N Y2 
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with a compound of formula V 

(V) 

R3 

wherein R',R,R,R,RandR areas defined above, andY' 
and Y are identical or different leaving groups as defined 
above for Y. The reaction conditions are those mentioned 
above for the reaction of a compound of formula II with a 
compound of formula III. 
0102 The compounds of formula IV and V are known or 
may be produced in accordance with known procedures. 
0103) The compounds of formula I and their pharmaceu 

tically acceptable salts exhibit valuable pharmacological 
properties when tested in vitro in cell-free kinase assays and 
in cellular assays, and are therefore useful as pharmaceuti 
cals. In particular, the compounds of the invention are inhibi 
tors of Focal Adhesion Kinase, and are useful as pharmaceu 
ticals to treat conditions caused by a malfunction of signal 
cascades connected with Focal Adhesion Kinase, in particular 
tumors as described hereinbelow. 
0104 Focal Adhesion Kinase (FAK) is a key enzyme in 
the integrin-mediated outside-in signal cascade (D. 
Schlaepfer et al., Prog Biophys Mol Biol 1999, 71,435-478). 
Interaction between cells and extracellular matrix (ECM) 
proteins is transduced as intracellular signals important for 
growth, Survival and migration through cell Surface receptors, 
integrins. FAK plays an essential role in these integrin-medi 
ated outside-in signal cascades. The trigger in the signal 
transduction cascade is the autophosphorylation of Y397. 
Phosphorylated Y397 is a SH2 docking site for Src family 
tyrosine kinases. The bound c-Src kinase phosphorylates 
other tyrosine residues in FAK. Among them, phosphorylated 
Y925 becomes a binding site for the SH2 site of Grb2 small 
adaptor protein. This direct binding of Grb2 to FAK is one of 
the key steps for the activation of down stream targets such as 
the Ras-ERK2/MAP kinase cascade. 
0105. The inhibition of endogenous FAK signalling 
results in reduced motility and in some cases induces cell 
death. On the other hand, enhancing FAK signalling by exog 
enous expression increases cell motility and transmitting a 
cell survival signal from ECM. In addition FAK is overex 
pressed in invasive and metastatic epithelial, mesenchymal, 
thyroid and prostate cancers. Consequently, an inhibitor of 
FAK is likely to be a drug for anti-tumor growth and metasta 
sis. The compounds of the invention are thus indicated, for 
example, to prevent and/or treat a vertebrate and more par 
ticularly a mammal, affected by a neoplastic disease, in par 
ticular breast tumor, cancer of the bowel (colon and rectum), 
stomach cancer and cancer of the ovary and prostate, non 
Small cell lung cancer, Small cell lung cancer, cancer of liver, 
melanoma, bladder tumor and cancer of head and neck. 
0106. The relation between FAK inhibition and immuno 
system is described e.g. in G. A. Van Seventer et al., Eur, J. 
Immunol. 2001, 31, 1417-1427. Therefore, the compounds of 
the invention are, for example, useful to prevent and/or treat a 
vertebrate and more particularly a mammal, affected by 
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immune system disorders, diseases or disorders mediated by 
T lymphocytes, B lymphocytes, mast cells and/or eosinophils 
e.g. acute or chronic rejection of organ or tissue allo- or 
Xenografts, atherosclerosis, vascular occlusion due to vascu 
lar injury Such as angioplasty, restenosis, hypertension, heart 
failure, chronic obstructive pulmonary disease, CNS disease 
Such as Alzheimer disease or amyotrophic lateral Sclerosis, 
cancer, infectious disease Such as AIDS, septic shock or adult 
respiratory distress syndrome, ischemia/reperfusion injury 
e.g. myocardial infarction, stroke, gut ischemia, renal failure 
or hemorrhage shock, or traumatic shock. The agent of the 
invention are also useful in the treatment and/or prevention of 
acute or chronic inflammatory diseases or disorders or 
autoimmune diseases e.g. rheumatoid arthritis, osteoarthritis, 
systemic lupus erythematosus, Hashimoto's thyroiditis, mul 
tiple Sclerosis, myasthenia gravis, diabetes (type I and II) and 
the disorders associated with therewith, respiratory diseases 
Such as asthma or inflammatory liver injury, inflammatory 
glomerular injury, cutaneous manifestations of immunologi 
cally-mediated disorders or illnesses, inflammatory and 
hyperproliferative skin diseases (such as psoriasis, atopic 
dermatitis, allergic contact dermatitis, irritant contact derma 
titis and further eczematous dermatitises, seborrhoeic derma 
titis), inflammatory eye diseases, e.g. Soegren's syndrome, 
keratoconjunctivitis or uveitis, inflammatory bowel disease, 
Crohn's disease or ulcerative colitis. 
0107 Compounds of the invention are active in a FAK 
assay system as described in the Examples, and show an 
inhibition ICso in the range of 1 nM to 100 nM. Particularly 
active are the compounds Example No. 3-12 and No. 3-17 
described hereinbelow showing ICso Vales in the range of 1 to 
5 nM. 

0108. Some of the compounds of the invention exhibit also 
ZAP-70 (Zeta chain-associated protein of 70 kD) protein 
tyrosine kinase inhibiting activity. ZAP-70 protein tyrosine 
kinase interaction of the agents of the invention may be dem 
onstrated by their ability to prevent phosphorylation of e.g. 
LAT-11 (linker for activation of T cell) by human ZAP-70 
protein tyrosine kinase in aqueous Solution, as described in 
the Examples. The compounds of the invention are thus also 
indicated for the prevention or treatment of disorders or dis 
eases where ZAP-70 inhibition play a role. 
0109 Compounds of the invention are active in a ZAP-70 
assay system as described in the Examples, and show an 
inhibition ICso in the range of 1 M to 10 M, e.g. the com 
pounds Example No. 2 and No. 3-2 described hereinbelow. 
0110 Compounds of the present invention are also good 
inhibitors of the IGF-IR (insulin like growth factor receptor 1) 
and are therefore useful in the treatment of IGF-1R mediated 
diseases for example such diseases include proliferative dis 
eases, such as tumours, like for example breast, renal, pros 
tate, colorectal, thyroid, ovarian, pancreas, neuronal, lung, 
uterine and gastro-intestinal tumours as well as osteosarco 
mas and melanomas. The efficacy of the compounds of the 
invention as inhibitors of IGF-IR tyrosine kinase activity can 
be demonstrated using a cellular “Capture ELISA'. In this 
assay the activity of the compounds of the invention against 
Insulin-like growth factor I (IGF-I) induced autophosphory 
lation of the IGF-IR is determined. 
0111. The compounds of formula I and their pharmaceu 
tically acceptable salts exhibit valuable pharmacological 
properties when tested in vitro in cell-free kinase assays and 
in cellular assays, and are therefore useful as pharmaceuti 
cals. In particular, the compounds of the invention are inhibi 
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tors of Anaplastic Lymphoma Kinase (ALK), and are useful 
as pharmaceuticals to treat conditions caused by a malfunc 
tion of signal cascades connected with Anaplastic Lymphoma 
Kinase, in particular tumors as described hereinbelow. 
0112 ALK-mediated signaling could play a role in the 
development and/or progression of a number of common 
solid tumors (Pulford, K., et al., J. Cell. Physiol. 2004 June; 
199(3):330-58). The compounds of the present invention also 
exhibit powerful inhibition of the tyrosine kinase activity of 
anaplastic lymphoma kinase (ALK) and its fusion proteins, 
particularly the fusion protein of NPM-ALK. This protein 
tyrosine kinase results from a gene fusion of nucleophosmin 
(NPM) and the anaplastic lymphoma kinase (ALK), render 
ing the protein tyrosine kinase activity of ALK ligand-inde 
pendent. NPM-ALK plays a key role in signal transmission in 
a number of hematopoetic and other human cells leading to 
hematological and neoplastic diseases, for example in ana 
plastic large-cell lymphoma (ALCL) and non-Hodgkin’s 
lymphomas (NHL), specifically in ALK+NHL or Alkomas, 
in inflammatory myofibroblastic tumors (IMT) and neuro 
blastomas. (Duyster J et al. 2001 Oncogene 20, 5623-5637). 
NPM-ALK has been shown to be a potent oncogene in vitro, 
being able to transform various cell lines and primary 
hematopoetic cells. Furthermore, NPM-ALK transduced 
bone marrow cells are able to induce alymphoma-like disease 
after transplantation into irradiated recipient mice. Signaling 
pathways activated by NPM-ALK include ras, PLC and PI3K 
pathways and, in addition, STAT5 has been shown to be 
phosphorylated by NPM-ALK. In addition to NPM-ALK, 
other gene fusions have been identified in human hematologi 
cal and neoplastic diseases; mainly TPM3-ALK (a fusion of 
nonmuscle tropomyosin 3 with ALK). Further, the ALK 
fusion protein CLTC-ALK, is associated with diseases that 
include classical T cell or null ALCL. ALK" DLBCL and 
inflammatory myofibroblastic tumors. CLTCL-ALK is also 
thought to play a role in the pathogenesis of large B-cell 
lymphomas. 
0113. Further, the ALKfusion protein CLTC-ALK is asso 
ciated with diseases that include classical T cellor null ALCL, 
ALK" DLBCL and inflammatory myofibroblastic tumors. 
CLTCL-ALK is also thought to play a role in the pathogenesis 
of large B-cell lymphomas. 
0114 Aberrant activity of ALK is involved in the devel 
opment of brain tumors and overexpression of ALK has been 
reported in neuroblastomas and several cell lines derived 
from neural tissue. ALK-mediated signaling could play a role 
in the development and/or progression of a number of com 
mon solid tumors (Pulford, K., et al., J. Cell. Physiol. 2004 
June; 199(3):330-58). 
0115 The inhibition of ALK tyrosine kinase activity can 
be demonstrated using known methods, for example using the 
recombinant kinase domain of the ALK in analogy to the 
VEGF-R kinase assay described in J. Wood etal. Cancer Res. 
60, 2178-2189 (2000). In vitro enzyme assays using GST 
ALK protein tyrosine kinase are performed in 96-well plates 
as a filter binding assay in 20 mM Tris.HCl, pH-7.5, 3 mM 
MgCl, 10 mM MnCl, 1 mM DTT, 0.1 uCi/assay (30 ul) 
Y-P-ATP, 2 uM ATP 3 g/ml poly(Glu, Tyr 4:1) Poly-EY 
(Sigma P-0275), 1% DMSO, 25 ng ALKenzyme. Assays are 
incubated for 10 min at ambient temperature. Reactions are 
terminated by adding 50 ul of 125 mM EDTA, and the reac 
tion mixture is transferred onto a MAIP Multiscreen plate 
(Millipore, Bedford, Mass., USA), previously wet with 
methanol, and rehydrated for 5 min with H.O. Following 
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washing (0.5% HPO), plates are counted in a liquid scintil 
lation counter. ICso values are calculated by linear regression 
analysis of the percentage inhibition. Compared with the 
control without inhibitor, the compounds of formula I inhibit 
the enzyme activity by 50% (ICs), for example in a concen 
tration of from 0.001 to 0.5uM, especially from 0.01 to 0.1 
uM. 
0116. The compounds of formula I potently inhibit the 
growth of human NPM-ALK overexpressing murine BaF3 
cells (DSMZDeutsche Sammlung von Mikroorganismen and 
Zellkulturen GmbH, Braunschweig, Germany). The expres 
sion of NPM-ALK is achieved by transfecting the BaF3 cell 
line with an expression vector pCIneoTM (Promega Corp., 
Madison Wis., USA) coding for NPM-ALK and subsequent 
selection of G418 resistant cells. Non-transfected BaF3 cells 
depend on IL-3 for cell survival. In contrast NPM-ALK 
expressing BaF3 cells (named BaF3-NPM-ALKhereinafter) 
can proliferate in the absence of IL-3 because they obtain 
proliferative signal through NPM-ALK kinase. Putative 
inhibitors of the NPM-ALK kinase therefore abolish the 
growth signal and result in antiproliferative activity. The anti 
proliferative activity of putative inhibitors of the NPM-ALK 
kinase can however be overcome by addition of IL-3 which 
provides growth signals through an NPM-ALK independent 
mechanism. Foran analogous cell system using FLT3 kinase 
see E. Weisberg et al. Cancer Cell: 1, 433-443 (2002). The 
inhibitory activity of the compounds of formula I is deter 
mined, briefly, as follows: BaF3-NPM-ALK cells (15,000/ 
microtitre plate well) are transferred to 96-well microtitre 
plates. The test compounds dissolved in dimethyl sulfoxide 
(DMSO) are added in a series of concentrations (dilution 
series) in such a manner that the final concentration of DMSO 
is not greater than 1% (v/v). After the addition, the plates are 
incubated for two days during which the control cultures 
without test compound are able to undergo two cell-division 
cycles. The growth of the BaF3-NPM-ALK cells is measured 
by means of YoproTM staining IT Idziorek et al. J. Immunol. 
Methods; 185:249-258 (1995): 25 ul of lysis buffer consist 
ing of 20 mM sodium citrate, pH 4.0, 26.8 mM sodium 
chloride, 0.4% NP40, 20 mM EDTA and 20 mM is added to 
each well. Cell lysis is completed within 60 min at room 
temperature and total amount of Yopro bound to DNA is 
determined by measurement using the Cytofluor II 96-well 
reader (PerSeptive Biosystems) with the following settings: 
Excitation (nm) 485/20 and Emission (nm) 530/25. 
I0117 ICs values are determined by a computer-aided 
system using the formula: 

ICso (ABS-ABS.)/(ABSf-ABS)x 
100. (ABS=absorption) 

0118. The ICs value in those experiments is given as that 
concentration of the test compound in question that results in 
a cell count that is 50% lower than that obtained using the 
control without inhibitor. The compounds of formula I exhibit 
inhibitory activity with an ICso in the range from approxi 
mately 0.01 to 1 uM. 
0119 The antiproliferative action of the compounds of 
formula I can also be determined in the human KARPAS-299 
lymphoma cell line (DSMZ Deutsche Sammlung von Mik 
roorganismen and Zellkulturen GmbH, Braunschweig, Ger 
many) described in W G Dirks et al. Int. J. Cancer 100, 49-56 
(2002) using the same methodology described above for the 
BaF3-NPM-ALK cell line. The compounds of formula I 
exhibit inhibitory activity with an ICs in the range from 
approximately 0.01 to 1 uM. 
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0120. The action of the compounds of formula I on auto 
phosphorylation of the ALK can be determined in the human 
KARPAS-299 lymphoma cell line by means of an immuno 
blot as described in W G Dirks et al. Int. J. Cancer 100, 49-56 
(2002). In that test the compounds of formula I exhibit an ICso 
of approximately from 0.001 to 1 uM. 
0121 Among the compounds of formula I, 2-5-chloro-2- 
(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4- 
ylamino-N-methyl-benzamide is an especially potent ALK 
inhibitor, in that this compound inhibits the growth of the 
BaF3-NPM-ALK cells with an ICs of 97 nM. Further spe 
cifically preferred compounds that inhibit the tyrosine kinase 
activity of anaplastic lymphoma kinase (ALK) are the com 
pounds described hereinafter in the examples 7A and 7B, as 
well as 7-2, 7-15, 19-5, 21-1, 26-3 and 28-5, respectively, all 
of which are having an ICs within the range from <0.5 to 200 
nM 

0122 For the above uses in the treatment of neoplastic 
diseases and immune system disorders the required dosage 
will of course vary depending on the mode of administration, 
the particular condition to be treated and the effect desired. In 
general, satisfactory results are indicated to be obtained sys 
temically at daily dosages of from about 0.1 to about 100 
mg/kg body weight. An indicated daily dosage in the larger 
mammal, e.g. humans, is in the range from about 0.5 mg to 
about 2000 mg, conveniently administered, for example, in 
divided doses up to four times a day or in retard form. 
0123. The compounds of the invention may be adminis 
tered by any conventional route, in particular parenterally, for 
example in the form of injectable solutions or Suspensions, 
enterally, preferably orally, for example in the form of tablets 
or capsules, topically, e.g. in the form of lotions, gels, oint 
ments or creams, or in a nasal or a Suppository form. Phar 
maceutical compositions comprising a compound of the 
invention in association with at least one pharmaceutical 
acceptable carrier or diluent may be manufactured in conven 
tional manner by mixing with a pharmaceutically acceptable 
carrier or diluent. Unit dosage forms for oral administration 
contain, for example, from about 0.1 mg to about 500 mg of 
active Substance. Topical administration is e.g. to the skin. A 
further form of topical administration is to the eye. 
0.124. The pharmaceutical compositions of the present 
invention are prepared in a manner known perse, for example 
by means of conventional mixing, granulating, coating, dis 
Solving or lyophilizing processes. 
0.125 Preference is given to the use of solutions of the 
active ingredient, and also suspensions or dispersions, espe 
cially isotonic aqueous Solutions, dispersions or Suspensions 
which, for example in the case of lyophilized compositions 
comprising the active ingredient alone or together with a 
carrier, for example mannitol, can be made up before use. The 
pharmaceutical compositions may be sterilized and/or may 
comprise excipients, for example preservatives, stabilizers, 
wetting agents and/or emulsifiers, solubilizers, salts for regu 
lating osmotic pressure and/or buffers and are prepared in a 
manner known perse, for example by means of conventional 
dissolving and lyophilizing processes. The said solutions or 
Suspensions may comprise viscosity-increasing agents, typi 
cally sodium carboxymethylcellulose, carboxymethylcellu 
lose, dextran, polyvinylpyrrolidone, or gelatins, or also solu 
bilizers, e.g. Tween 80R (polyoxyethylene(20)sorbitan 
mono-oleate). 
0126 Suspensions in oil comprise as the oil component 
the vegetable, synthetic, or semi-synthetic oils customary for 
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injection purposes. In respect of such, special mention may be 
made of liquid fatty acid esters that contain as the acid com 
ponent a long-chained fatty acid having from 8 to 22, espe 
cially from 12 to 22, carbon atoms, for example lauric acid, 
tridecylic acid, myristic acid, pentadecylic acid, palmitic 
acid, margaric acid, Stearic acid, arachidic acid, behenic acid 
or corresponding unsaturated acids, for example oleic acid, 
elaidic acid, erucic acid, brassidic acid or linoleic acid, if 
desired with the addition of antioxidants, for example vitamin 
E, B-caroteine or 3,5-di-tert-butyl-4-hydroxytoluene. The 
alcohol component of these fatty acid esters has a maximum 
of 6 carbon atoms and is a monovalent or polyvalent, for 
example a mono-, di- or trivalent, alcohol, for example 
methanol, ethanol, propanol, butanol or pentanol or the iso 
mers thereof, but especially glycol and glycerol. As fatty acid 
esters, therefore, the following are mentioned: ethyl oleate, 
isopropyl myristate, isopropyl palmitate, “Labrafil M 2375' 
(polyoxyethylene glycerol), “Labrafil M1944 CS” (unsatur 
ated polyglycolized glycerides prepared by alcoholysis of 
apricot kernel oil and consisting of glycerides and polyethyl 
ene glycol ester), "Labrasol' (Saturated polyglycolized glyc 
erides prepared by alcoholysis of TCM and consisting of 
glycerides and polyethylene glycol ester, all available from 
Gattefossé, France), and/or “Miglyol 812 (triglyceride of 
saturated fatty acids of chain length Cs to C from Hills AG, 
Germany), but especially vegetable oils such as cottonseed 
oil, almond oil, olive oil, castor oil, Sesame oil, Soybean oil 
and more especially groundnut oil. 
I0127. The manufacture of injectable preparations is usu 
ally carried out under sterile conditions, as is the filling, for 
example, into ampoules or vials, and the sealing of the con 
tainers. 

I0128 Pharmaceutical compositions for oral administra 
tion can be obtained, for example, by combining the active 
ingredient with one or more solid carriers, if desired granu 
lating a resulting mixture, and processing the mixture or 
granules, if desired or necessary, by the inclusion of addi 
tional excipients, to form tablets or tablet cores. 
I0129 Suitable carriers are especially fillers, such as sug 
ars, for example lactose, Saccharose, mannitol or Sorbitol, 
cellulose preparations, and/or calcium phosphates, for 
example tricalcium phosphate or calcium hydrogen phos 
phate, and also binders, such as starches, for example corn, 
wheat, rice or potato starch, methylcellulose, hydroxypropyl 
methylcellulose, sodium carboxymethylcellulose, and/or 
polyvinylpyrrolidone, and/or, if desired, disintegrators. Such 
as the above-mentioned Starches, also carboxymethyl starch, 
crosslinked polyvinylpyrrolidone, alginic acid or a salt 
thereof. Such as Sodium alginate. Additional excipients are 
especially flow conditioners and lubricants, for example 
silicic acid, talc, Stearic acid or salts thereof. Such as magne 
sium or calcium Stearate, and/or polyethylene glycol, or 
derivatives thereof. 

0.130 Tablet cores can be provided with suitable, option 
ally enteric, coatings through the use of inter alia, concen 
trated Sugar Solutions which may comprise gum arabic, talc, 
polyvinylpyrrolidone, polyethylene glycol and/or titanium 
dioxide, or coating Solutions in Suitable organic solvents or 
Solvent mixtures, or, for the preparation of enteric coatings, 
Solutions of Suitable cellulose preparations, such as acetyl 
cellulose phthalate or hydroxypropylmethylcellulose phtha 
late. Dyes or pigments may be added to the tablets or tablet 
coatings, for example for identification purposes or to indi 
cate different doses of active ingredient. 
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0131 Pharmaceutical compositions for oral administra 
tion also include hard capsules consisting of gelatin, and also 
soft, sealed capsules consisting of gelatin and a plasticizer, 
Such as glycerol or Sorbitol. The hard capsules may contain 
the active ingredient in the form of granules, for example in 
admixture with fillers, such as corn starch, binders, and/or 
glidants, such as talc or magnesium Stearate, and optionally 
stabilizers. In soft capsules, the active ingredient is preferably 
dissolved or Suspended in Suitable liquid excipients, such as 
fatty oils, paraffin oil or liquid polyethylene glycols or fatty 
acid esters of ethylene or propylene glycol, to which stabiliz 
ers and detergents, for example of the polyoxyethylene Sor 
bitan fatty acid ester type, may also be added. 
0132) Pharmaceutical compositions suitable for rectal 
administration are, for example, Suppositories that consist of 
a combination of the active ingredient and a Suppository base. 
Suitable Suppository bases are, for example, natural or Syn 
thetic triglycerides, paraffin hydrocarbons, polyethylene gly 
cols or higher alkanols. 
0.133 For parenteral administration, aqueous solutions of 
an active ingredient in water-soluble form, for example of a 
water-soluble salt, or aqueous injection Suspensions that con 
tain viscosity-increasing Substances, for example Sodium car 
boxymethylcellulose, sorbitol and/or dextran, and, if desired, 
stabilizers, are especially suitable. The active ingredient, 
optionally together with excipients, can also be in the form of 
a lyophilizate and can be made into a solution before 
parenteral administration by the addition of suitable solvents. 
0134 Solutions such as are used, for example, for 
parenteral administration can also be employed as infusion 
Solutions. 
0135 Preferred preservatives are, for example, antioxi 
dants, such as ascorbic acid, or microbicides, such as Sorbic 
acid or benzoic acid. 
0136. The compounds of the invention may be adminis 
tered as the Sole active ingredient or together with other drugs 
useful against neoplastic diseases or useful in immunomodu 
lating regimens. For example, the agents of the invention may 
be used in accordance with the invention in combination with 
pharmaceutical compositions effective in various diseases as 
described above, e.g. with cyclophosphamide, 5-fluorouracil, 
fludarabine, gemcitabine, cisplatinum, carboplatin, Vincris 
tine, vinblastine, etoposide, irinotecan, paclitaxel, docetaxel, 
rituxan, doxorubicine, gefitinib, or imatinib, or also with 
cyclosporins, rapamycins, ascomycins or their immunosup 
pressive analogs, e.g. cyclosporin A, cyclosporin G, FK-506, 
Sirolimus or everolimus, corticosteroids, e.g. prednisone, 
cyclophosphamide, azathioprene, methotrexate, gold salts, 
Sulfasalazine, antimalarials, brequinar, leflunomide, mizorib 
ine, mycophenolic acid, mycophenolate, mofetil, 15-deox 
yspergualine, immuno-Suppressive monoclonal antibodies, 
e.g. monoclonal antibodies to leukocyte receptors, e.g. MHC, 
CD2, CD3, CD4, CD7, CD25, CD28, CD40, CD45, CD58, 
CD80, CD86, CD152, CD137, CD154, ICOS, LFA-1, 
VLA-4 or their ligands, or other immunomodulatory com 
pounds, e.g. CTLA4Ig. 
0.137 In accordance with the foregoing, the present inven 
tion also provides: 
(1) A compound of the invention for use as a pharmaceutical; 
(2) a compound of the invention for use as a 5-Chloro-N*2*- 
{2-methoxy-4-4-(4-methyl-piperazin-1-yl)-piperidin-1-yl)- 
phenyl-N*4*-2-(propane-2-sulfonyl)-phenyl-pyrimidine 
2,4-diamine, for example for use in any of the particular 
indications hereinbefore set forth; 
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(3) a pharmaceutical composition, e.g. for use in any of the 
indications herein before set forth, comprising a compound of 
the invention as active ingredient together with one or more 
pharmaceutically acceptable diluents or carriers; 
(4) a method for the treatment of any particular indication set 
forth hereinbefore in a subject in need thereof which com 
prises administering an effective amount of a compound of 
the invention or a pharmaceutical composition comprising 
Same: 

(5) the use of a compound of the invention for the manufac 
ture of a medicament for the treatment or prevention of a 
disease or condition in which FAK and/or ALK and/or ZAP 
70 and/or IGF-I activation plays a role or is implicated, pref 
erably ALK; 
(6) the method as defined above under (4) comprising co 
administration, e.g. concomitantly or in sequence, of a thera 
peutically effective amount of a compound of the invention 
and one or more further drug Substances, said further drug 
Substance being useful in any of the particular indications set 
forth hereinbefore; 
(7) a combination comprising a therapeutically effective 
amount of a compound of the invention and one or more 
further drug Substances, said further drug Substance being 
useful in any of the particular indications set forth hereinbe 
fore; 
(8) use of a compound of the invention for the manufacture of 
a medicament for the treatment or prevention of a disease 
which responds to inhibition of the anaplastic lymphoma 
kinase; 
(9) the use according to (8), wherein the disease to be treated 
is selected from lymphoma, anaplastic large-cell lymphoma, 
non-Hodgkin’s lymphomas, inflammatory myofibroblastic 
tumors and neuroblastomas; (10) the use according to (8) or 
(9), wherein the compound is 2-5-chloro-2-(2-methoxy-4- 
morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino-N-me 
thyl-benzamide or 5-Chloro-N*2*-(2-methoxy-4-4-(4-me 
thyl-piperazin-1-yl)-piperidin-1-yl)-phenyl-N*4*-2- 
(propane-2-sulfonyl)-phenyl-pyrimidine-2,4-diamine or a 
pharmaceutically acceptable salt thereof, or any of the com 
pounds described hereinafter in the examples or a pharma 
ceutically acceptable salt of any one of these; 
(11) a method for the treatment of a disease which responds to 
inhibition of the anaplastic lymphoma kinase, especially a 
disease selected from anaplastic large-cell lymphoma, non 
Hodgkin's lymphomas, inflammatory myofibroblastic 
tumors and neuroblastomas, comprising administering an 
effective amount of a compound of the invention, especially 
2-5-chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)- 
pyrimidin-4-ylamino-N-methyl-benzamide or 5-Chloro 
N*2*-(2-methoxy-4-4-(4-methyl-piperazin-1-yl)-piperi 
din-1-yl-phenyl-N*4*-2-(propane-2-sulfonyl)-phenyl 
pyrimidine-2,4-diamine or a pharmaceutically acceptable 
salt thereof. 
0.138. Additionally preferred a compound according to the 
present invention that is useful as herein before described is a 
compound specifically mentioned in the examples. 
0.139. Additional specifically preferred compounds 
according to the present invention that are useful either as 
FAK inhibitor, as ALK inhibitor or for inhibition of both and 
which may be prepared essentially according to the methods 
described hereinbefore are the following: 
0140) 2-5-chloro-2-(2-methoxy-4-morpholin-4-yl-phe 
nylamino)-pyrimidin-4-ylamino-N-methyl-benzamide, 
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I0141 N'-(4-1.4|Bipiperidinyl-1'-yl-2-methoxy-phenyl)- 
5-chloro-N'-[2-(propane-1-sulfonyl)-phenyl-pyrimi 
dine-2,4-diamine, 

0142 2-5-Chloro-2-[2-methoxy-4-(4-methyl-piperazin 
1-yl)-phenylaminol-pyrimidin-4-ylamino-N-isopropyl 
benzenesulfonamide, 

0143 2-5-Bromo-2-(2-methoxy-5-morpholin-4-yl-phe 
nylamino)-pyrimidin-4-ylamino-N-methyl-benzene 
Sulfonamide 

0144) 2-2-5-(1-Acetyl-piperidin-4-yloxy)-2-methoxy 
phenylamino-5-bromo-pyrimidin-4-ylamino)-N-methyl 
benzenesulfonamide, 

0145 N-5-Bromo-2-(2,5-dimethoxy-phenylamino)-py 
rimidin-4-yl-N-(4-morpholin-4-yl-phenyl)-methane 
Sulfonamide, 

0146 5-Bromo-N-4-(4-fluoro-phenyl)-N*2*-(2-meth 
oxy-4-morpholin-4-yl-phenyl)-pyrimidine-2,4-diamine, 

0147 2-5-Chloro-2-(2-methoxy-4-piperazin-1-yl-phe 
nylamino)-pyrimidin-4-ylamino-N-methyl-benzene 
Sulfonamide, 

0148 2-5-Bromo-2-(5-fluoro-2-methoxy-pheny 
lamino)-pyrimidin-4-ylamino-N-methyl-benzene 
Sulfonamide, 

0149 2-5-Chloro-2-(5-fluoro-2-methoxy-pheny 
lamino)-pyrimidin-4-ylamino-N-isobutyl-benzene 
Sulfonamide, and 

0150 2-5-Chloro-2-[2-methoxy-5-(4-methyl-piperazin 
1-ylmethyl)-phenylaminol-pyrimidin-4-ylamino-N-me 
thyl-benzenesulfonamide, 

0151 5-Chloro-N*2*-2-methoxy-4-4-(4-methyl-piper 
azin-1-yl)-piperidin-1-yl)-phenyl-N*4*-2-(propane-2- 
Sulfonyl)-phenyl-pyrimidine-2,4-diamine. 

0152 The invention also provides a compound of formula 
2-5-Chloro-2-4-(3-methylamino-pyrrolidin-1-yl)-pheny 
laminol-pyrimidin-4-ylamino-N-isopropyl-benzene 
Sulfonamide 
0153. The invention also provides a compound of formula 
5-Chloro-N*2*-(2-methoxy-4-4-(4-methyl-piperazin-1- 
yl)-piperidin-1-yl-phenyl-N*4*-2-(propane-2-sulfonyl)- 
phenyl-pyrimidine-2,4-diamine 
0154 The following Examples serve to illustrate the 
invention without limiting the invention in its scope. 

EXAMPLES 

Abbreviations 

0155 AcOH-acetic acid, ALKanaplastic lymphoma 
kinase, ATP-adenosine 5'-triphosphate, brine-saturated 
sodium chloride solution, BSA=bovine serum albumin, 
DIAD-diisopropyl azodicarboxylate, DIPCDI-N,N'-diiso 
propylcarbodiimid, DMAP=4-dimethylaminopyridine, 
DMF=N,N-dimethylformamide, DTT=1,4-dithio-D.L-threi 
tol, EDTA=ethylene diamine tetraacetic acid, Et-ethyl, 
EtOAc=ethyl acetate, EtOH-ethanol, Eu-PT66=LANCETM 
europium-W1024-labelled anti-phosphotyrosine antibody 
(Perkin Elmer), FAK=Focal Adhesion Kinase, 
FRET=fluorescence resonance energy transfer, HEPES-N- 
2-hydroxyethyl-piperazine-N'-2-ethanesulfonic acid, 
HOAt=1-hydroxy-7-azabenzotriazole, Me-methyl, 
RT-PCR=reverse transcription polymerase chain reaction, 
SA-(SL)APC=Streptavidin conjugated to SuperLightTM allo 
phycocyanin (Perkin Elmer), subst.=substituted, TBTU-O- 
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(benzotriazol-1-yl)-N.N.N',N'-tetramethylammonium tet 
rafluoroborate, THF-tetrahydrofuran. 

Example 1 

2-2-(2,5-Dimethoxy-phenylamino)-5-nitro-pyrimi 
din-4-ylamino-N-methyl-benzenesulfonamide 

0156 

O 

O HN S.-- 
{ O 

N 

O 

O 

0157 To a solution of 2-(2-chloro-5-nitro-pyrimidin-4- 
ylamino)-N-methyl-benzenesulfonamide (100 mg 0.29 
mmol) in EtOH (3 mL), 2,5-dimethoxyaniline (49 mg, 0.32 
mmol) is added at room temperature. The mixture is heated at 
78°C. for 5 h. The solvent is evaporated, and the mixture is 
purified by reverse phase HPLC to give the title product in. 
0158 Rf 0.47 (n-hexane:ethyl acetate=1:1). 'H-NMR 
(400 MHz, CDC1), 8 (ppm): 2.36 (d. 3H), 3.57 (s.3H), 3.73 
(s.3H), 6.72 (d. 1H), 6.99 (d. 1H), 7.17 (s, 1H), 7.35 (t, 1H), 
7.4-7.6 (m. 1H), 7.63 (d. 1H), 7.81 (d. 1H), 8.0-8.2 (m. 1H), 
9.13 (s, 1H), 9.41 (bris, 1H), 11.0 (s, 1H). 

Preparation of 2-(2-chloro-5-nitro-pyrimidin-4- 
ylamino)-N-methyl-benzenesulfonamide 

0159 2,4-Dichloro-5-nitro-pyrimidine (1.94 g. 10 mmol) 
and 2-amino-N-methyl-benzenesulfonamide (1.86 g. 10 
mmol) are dissolved in CHCl (30 mL). The reaction mixture 
is heated at 61° C. for 2 h. The solvent is evaporated and the 
residue is washed with ether to give the title product. 
(0160 Rf 0.5 (n-hexane:ethyl acetate=1:1). 'H-NMR 
(400 MHz, CDC1), 6 (ppm): 2.67 (d. 3H), 4.6-47 (m. 2H), 
7.41 (dd. 1H), 7.7 (dd. 1H), 8.04 (d. 1H), 8.15 (d. 1H),9.21 (s, 
1H), 11.2 (s, 1H). 
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Example 2 
2-5-Bromo-2-(2,4-dimethoxy-phenylamino)-pyrimi 

din-4-ylamino-N-methyl-benzenesulfonamide 

(0161 

B 

c N N ls 
H. O. HN N C -> 

-N4 
/ 

B 

C Sa ls 
H. O. HN N NH 

1. N/ O 
/ 

(0162 To a solution of 2-(5-bromo-2-chloro-pyrimidin-4- 
ylamino)-N-methyl-benzenesulfonamide (300 mg 0.79 
mmol), 2,4-dimethoxyaniline (181.5 mg, 1.18 mmol) in etha 
nol (3 mL), 1 N hydrochloric acid (0.03 mL) is added and 
stirred under reflux condition for 5 hours. The reaction mix 

ExplNo. Rx 

3-1 

O 

X F 
O 

3-2 

Me 

Me 
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ture is cooled to room temperature, poured into water and 
extracted twice with ethyl acetate. The organic layer is suc 
cessively washed with water and brine, dried over magnesium 
sulfate, and evaporated in vacuo. The residue is purified with 
silica gel column chromatography (n-hexane:ethyl 
acetate=5:1 to 1:1) to afford the title compound. 
(0163 H-NMR (CDC1), 8 (ppm): 8.95 (s, 1H), 8.44 (d. 
1H),8.20 (s, 1H), 7.98 (dd. 1H), 7.58 (ddd, 1H), 7.22-7.32 (m, 
1H), 6.51 (d. 1H), 6.40 (d. 1H), 4.56-4.48 (m. 1H), 3.86 (s, 
3H), 3.81 (s.3H), 2.64 (d. 3H). Rf (n-hexane:ethyl acetate=1: 
1): 0.31. 

Preparation of 2-(5-bromo-2-chloro-pyrimidin-4- 
ylamino)-N-methyl-benzenesulfonamide 

0164. A solution of 5-bromo-2,4-dichloropyrimidine (684 
mg, 3.0 mmol) and 2-amino-N-methyl-benzenesulfonamide 
(559 mg, 3.0 mmol) in N,N-dimethylformamide (10 mL) 
containing potassium carbonate (830 mg. 6.0 mmol) is stirred 
at room temperature for 23 hours. Saturated aqueous ammo 
nium chloride is added and the mixture is poured into water 
and extracted twice with ethyl acetate. The organic layer is 
washed with brine, dried over sodium sulfate, and evaporated 
in vacuo. The residue is purified with silica gel column chro 
matography (n-hexane-ethyl acetate gradient) to afford the 
title compound as a slightly yellow solid. 
(0165 H-NMR (CDC1), 6 (ppm): 2.67 (d. 3H), 4.79 (q. 
1H), 7.26 (s, 1H), 7.29 (ddd, 1H), 7.66 (ddd, 1H), 7.95 (dd. 
1H), 8.37 (s, 1H), 8.48 (d. 1H), 9.52 (s, 1H). Rf (n-hexane: 
ethyl acetate=10:3): 0.33. 

Example 3 
0166 The following 2-5-bromo-2-(subst. phenylamino)- 
pyrimidin-4-ylamino-N-methyl-benzene-Sulfonamides are 
prepared from 2-(5-bromo-2-chloro-pyrimidin-4-ylamino)- 
N-methyl-benzenesulfonamide and the corresponding 
aniline following the procedure of Example 2: 

Rf (solvent) 
or MS 'H-NMR (400 MHz), 8 (ppm) 

O.48 CDCls: 2.64 (d. 3H), 4.48-440 (m, 1H), 6.78 (d. 1H), 
(n-hexane: 6.87 (bs, 1H), 6.99 (dd. 1H), 6.82 (s, 1H), 7.54 (ddd, 1H), 

AcOEt = 1:1) 7.79 (d. 1H), 7.97 (dd, 1H), 8.28 (s, 1H), 8.32 (dd, 1H), 
9.07 (s, 1H) 

O.S8 CDCl3: 2.25 (s, 3H), 2.33 (s.3H), 2.63 (d. 3H), 4.53 
(n-hexane: 4.45 (m, 1H), 6.61 (bs, 1H), 6.99 (dd, 1H), 7.04 (s, 1H), 

AcOEt = 1:1) 7.18 (ddd, 1H), 7.43 (ddd, 1H), 7.56 (d. 1H), 7.92 (dd, 
1H), 8.19 (s, 1H), 8.41 (dd. 1H), 9.08 (s, 1H) 
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-continued 

Br 

C 
O HN N 

HNN 4. 
M 
O 

Rf (solvent) 
ExplNo. Rx or MS 

3-82 Ms: 563, 
565 

On 

o1 

O 

N 
3-83 MS 

544, 546 

N, 
3-84 MS 

1. 562,564 

O 1. 

Example 4 
2-5-Bromo-2-(subst. phenylamino)-pyrimidin-4- 

ylamino-N-propyl-benzene-Sulfonamides 
0167. These compounds are prepared in analogy to 
Example 2 using 2-(5-bromo-2-chloro-pyrimidin-4- 
ylamino)-N-propyl-benzenesulfonamide and the corre 
sponding aniline to give compounds No. 4-1 to 4-31 having 
the substituent Rx as listed under Example 3 for compounds 
No. 3-1 to 3-31. 

Preparation of 2-(5-bromo-2-chloro-pyrimidin-4- 
ylamino)-N-propyl-benzenesulfonamide 

0168 To a solution of 5-bromo-2,4-dichloropyrimidine 
(90 uL, 0.70 mmol) and 2-amino-N-propyl-benzenesulfona 
mide (100 mg, 0.47 mmol), sodium hydride (54.2 mg, 0.56 
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31 

N 

els 
NH 

RX 

"H-NMR (400 MHz), 8 (ppm) 

DMSO-d6: 1.73-1.82 (m, 1H), 2.23-2.34 (m, 4H), 
2.34-2.42 (m, 3H), 2.42-2.46 (m, 3H), 2.59 (dd, 1H), 
2.62-2.68 (m, 1H), 2.80 (dd, 1H), 3.75 (s, 1H), 4.85 

4.91 (m, 1H), 6.42 (dd, 1H), 6.57 (d. 1H), 7.19-7.24 (m, 
1H), 7.41 (d. 1H), 7.43-7.51 (m, 1H), 7.68-7.79 (m, 

2H), 8.22 (s, 1H), 8.23 (s, 1H), 8.37-8.43 (m, 1H), 9.21 
(brs, 1H). 

2.36 (s.3H), 2.65 (d. 3H), 3.93 (s.3H), 4.46-4.51 (m, 
1H), 6.75-6.80 (m, 2H), 6.97-7.04 (m, 2h), 7.25-7.30 
(m, 1H), 7.56-7.66 (m, 2H), 7.98 (dd, 1H), 8.29 (s. 

1H), 8.36-8.44 (m, 2H), 9.01 (s, 1H). 

CDCl3: 2.32 (s, 3H), 2.39-247 (m, 4H), 2.64 (d, 3H), 
2.89-2.97 (m, 4H), 3.85 (s.3H), 4.54-4.52 (m, 1H), 
6.52 (dd. 1H), 6.79 (d. 1H), 7.22 (m, 1H), 7.52-7.64 

(m, 2H), 7.94-7.99 (m, 2H), 8.28 (s, 1H), 8.42 (d. 1H), 
8.93 (s, 1H). 

mmol) in DMSO (1.0 mL) is added and the resulting solution 
is stirred at 80°C. for 3.0h. The mixture is poured into water 
and extracted with ethyl acetate three times. The organic layer 
is washed with water and then brine, dried over sodium sul 
fate, and evaporated in vacuo. The residue is purified with 
silica gel column chromatography (n-hexane:ethylacetate 5: 
1) to afford the title compound as a slightly yellow solid. 
(0169 H-NMR (8, ppm): 0.89 (t, 3H), 1.41 (q, 2H), 3.56 
(t, 2H), 4.92 (brs, 2H), 6.71 (dd. 1H), 6.77 (dd. 1H), 7.33 (dd. 
1H), 7.54 (dd. 1H), 8.79 (s, 1H) 
(0170 Rf (hexane:ethyl acetate=1:1): 0.64. 

Example 5 
2-5-Trifluoromethyl-2-(subst. phenylamino)-pyrimi 

din-4-ylamino-N-methyl-benzenesulfonamides 
0171 These compounds are prepared in analogy to 
Example 2 using 2-(2-chloro-5-trifluoromethyl-pyrimidin-4- 
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ylamino)-N-methyl-benzenesulfonamide and the corre 
sponding aniline to give compounds No. 5-1 to 5-31 having 
the substituent Rx as listed under Example 3 for compounds 
No. 3-1 to 3-31. 

Preparation of 2-(2-chloro-5-trifluoromethyl-pyrimi 
din-4-ylamino)-N-methyl-benzenesulfonamide 

0172 To a solution of 2,4-dichloro-5-trifluoromethyl-py 
rimidine (386 mg, 1.79 mmol) in acetonitrile (10 mL), 
2-amino-N-methyl-benzenesulfonamide (333 mg, 1.79 
mmol) and 1,8-diaza 5.4.0-bicyclo-7-undecene (280 uL. 
1.88 mmol) are added successively at ambient temperature. 
After stirring for 15 hat room temperature, dichloromethane 
(30 mL) is added to the mixture, and the solution is washed 
with Saturated aqueous Sodium hydrogen carbonate and Satu 
rated aqueous Sodium chloride, dried over magnesium Sul 
fate, and evaporated in vacuo. The resulting Solid is purified 
by flash chromatography. 
(0173 H NMR (CDC1,) 8: 3.73 (s, 3H), 6.67-6.69 (m, 
1H), 6.72-6.73 (m, 1H), 7.27-7.31 (m, 1H), 7.78 (dd. 1H), 
8.60 (s, 1H). Rf (hexane:ethyl acetate=1:1): 0.28. 

Example 6 
2-5-Bromo-2-(2,3-difluoromethylenedioxypheny 
lamino)-pyrimidin-4-ylamino-benzenesulfonamide 

0174 

O HN es NH 
H2NN 4. 
/ X F 

O F 

0.175. This compound is obtained as a side product formed 
by N-demethylation on reaction of 2-(5-bromo-2-chloropy 
rimidin-4-ylamino)-N-methyl-benzenesulfonamide with 
2,3-(difluoromethylene-dioxy)aniline following the proce 
dure of Example 2. It may also be prepared by reaction of 
2-(5-bromo-2-chloropyrimidin-4-ylamino)benzenesulfona 
mide with 2.3-(difluoromethylenedioxy)-aniline. 
(0176 Rf (n-hexane:ethyl acetate=1:1): 0.46. 
0177 'H-NMR: (CDC1) 4.83 (bs, 2H), 6.77 (dd. 1H), 
6.86 (s, 1H), 6.97 (dd. 1H), 7.31-7.24 (m, 1H), 7.57 (dd. 1H), 
7.81 (d. 1H), 8.02 (dd. 1H), 8.28 (d. 1H), 8.29 (s.1H),8.88 (s, 
1H). 
0.178 Preparation of 2-(5-bromo-2-chloropyrimidin-4- 
ylamino)benzenesulfonamide: To a solution of 5-bromo-2,4- 
dichloropyrimidine (300 mg, 1.32 mmol) and 2-amino-ben 
Zenesulfonamide (340 mg, 1.97 mmol) in 2-propanol (3 mL), 
concentrated hydrochloric acid (0.06 mL) is added and the 
mixture is stirred at 90° C. for 4.5 hours. The mixture is 
poured into aqueous sodium hydrogen carbonate and 
extracted with ethyl acetate three times. The organic layer is 
washed with water, dried over sodium sulfate, and evaporated 
in vacuo. The residue is purified by column chromatography 
(hexane:ethyl acetate-2: 1) to afford the title compound. 
(0179 Rf (hexane:ethyl acetate=1:1): 0.55. H-NMR (400 
MHz, CDC1) 8: 4.78 (bris, 2H), 7.22 (dd. 1H), 7.61 (ddd, 
1H), 7.95 (dd. 1H), 8.35 (s, 1H), 8.35 (d. 1H), 9.18 (s, 1H). 
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Example 7A 

2-5-Chloro-2-(2-methoxy-4-morpholin-4-yl-pheny 
lamino)-pyrimidin-4-ylamino-N-methyl-benzamide 

0180 

C c/ o2HCI 
nN 
ll. In N. Yo O HN N Cl \ / 

NN 
H 

DC als 
O HN N NH 

N- C 1°N H 

O O 

0181. To a suspension of 2-(2,5-dichloro-pyrimidin-4-yl 
amino)-N-methyl-benzamide (5.05 g, 17.0 mmol) in 90 mL 
of 2-methoxyethanol are added 2-methoxy-4-morpholinoa 
niline dihydrochloride (4.56 g. 16.2 mmol) and 17.0 mL of 
1N ethanolic solution of hydrogen chloride (17.0 mmol). 
After the reaction mixture is stirred at 110°C. for 4 hours and 

cooled to room temperature, the mixture is neutralized with 
1N aqueous NaOH solution and extracted with EtOAc (100 
mLX3). The organic layer is washed with brine, dried over 
NaSO and concentrated under reduced pressure. The result 
ing black solid is washed with EtOH (90 mL), then purified 
with silica gel column chromatography (CH2Cl to CHCl2: 
AcOEt=1:2) to give 2-5-chloro-2-(2-methoxy-4-morpholin 
4-yl-phenylamino)-pyrimidin-4-ylamino-N-methyl-benza 
mide as a pale yellow solid. 
0182 'H-NMR (400 MHz, DMSO-d6, 8): 2.80 (d. 3H, 
J–4.52 Hz), 3.10-3.20 (m, 4H), 3.78 (s, 3H), 3.70-3.80 (m, 
4H), 6.49 (dd. 1H, J=8.56, 2.52 Hz), 6.66 (d. 1H, J=2.52 Hz), 
7.08 (dd. 1H, J=8.04, 8.04 Hz), 7.44 (d. 1H, J=8.56 Hz), 7.71 
(dd. 1H, J=8.04, 1.48 Hz), 8.10 (s, 1H), 8.13 (s, 1H), 8.59 (d. 
1H, J=8.04 Hz) 8.68-8.75 (m, 1H), 11.59 (S. 1H). MS m/z 
469, 471 (M+1)". 
0183 The following 2-5-Chloro-2-(substituted pheny 
lamino)-pyrimidin-4-ylamino-N-methyl-benzamide a 
prepared from 2-(2,5-Dichloro-pyrimidin-4-ylamino)-N- 
methyl-benzamide and the corresponding aniline following 
the procedure of Example 7A. 
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12-1 Preparation of 7-5-Chloro-2-(2-methoxy-4- 
morpholin-4-yl-phenylamino)-pyrimidin-4- 

ylamino-2-methyl-2,3-dihydro-isoindol-1-one 

Synthetic procedure for 7-(2,5-Dichloro-pyrimidin 
4-ylamino)-2-methyl-2,3-dihydro-isoindol-1-one 

0188 N-Methyl-7-nitro-2,3-dihydroisoindole-1-one. At 
room temperature, a solution of methyl 2-bromomethyl-6- 
nitrobenzoate (1.26g, 4.63 mmol) in THF (13 mL) is treated 
with 2M solin. of methylamine in THF (14 mL), stirred for 5 
h, diluted with EtOAc (100 mL), washed with sat. aqueous 
solution of NaHCO (15 mL) and brine (15 mL), dried 
(MgSO4), and evaporated. A flash chromatography (30 g of 
silica gel: CHCl/EtOAc 1:1) gives N-Methyl-7-nirto-2,3- 
dihydroisoindole-1-one (0.561 g, 2.92 mmol) in 63%. Yellow 
solid. Rf (CHC1/EtOAc 1:1) 0.46. 
(0189 H-NMR (400 MHz, CDC1)3.21 (s), 4.44 (s), 7.63 
7.69 (m, 2H), 7.70-7.75 (m, 1H). 
0.190) 7-Amino-N-methyl-2,3-dihydroisoindole-1-one. 
At room temperature, a solution of N-Methyl-7-nirto-2,3- 
dihydroisoindole-1-one (561.0 mg, 2.92 mmol) in EtOAc 
(8.4 mL) is treated with SnCl2.H2O (2.68 g), stirred at 80°C. 
under reflux for 5h, and treated with 30 mL of 5NNaOH at 0° 
C. After the both layers are separated, the aqueous layer is 
extracted with EtOAc (2x8 mL), the combined extracts are 
washed with brine (5 mL), dried (MgSO), and evaporated to 
give 7-Amino-N-methyl-2,3-dihydroisoindole-1-one (455.9 
g, 2.81 mmol) in 96%. Yellow solid. 
(0191) R(CH.Cl/EtOAc 1:1)0.53. H-NMR (400 MHz, 
CDC1) 3.12 (s), 4.28 (s), 5.20 (br. s), 6.56 (d. J=8.0), 6.68 (d. 
J=8.0), 7.21 (dd, J=8.0, 8.0). 
0.192 7-(4-Amino-2,5-dichloropyrimidin-4-yl)amino-N- 
methyl-2,3-dihydroisoindole-1-one. At 0°C., a solution of 
7-Amino-N-methyl-2,3-dihydroisoindole-1-one (232.6 mg, 
1.43 mmol) in DMF (2.0 mL) is treated with 60% NaH (89.8 
mg), stirred at the same temperature for 1.5 h, treated with a 
solution of 2,4,5-trichlropyrimidine (0.557 g) in DMF (3.5 
mL), stirred for 1 h, and warmed to room temperature. After 
furthermore stirring for 13 h, the mixture is treated with sat. 
aqueous NHCl (6 mL), and the resulting brown precipitates 
are collected by a filtration, followed by washing with H2O, 
hexane, and CHCN to give 7-(4-Amino-2,5-dichloropyrimi 
din-4-yl)amino-N-methyl-2,3-dihydroisoindole-1-one 
(130.2g, 0.416 mmol) in 26%. Brown solid. R (CH2Cl2/ 
EtOAc 1: 1) 0.50. "H-NMR (400 MHz, CDC1): 3.22 (s), 4.43 
(s), 7.15 (d. J=8.0), 7.59 (dd, J–8.0, 8.0), 8.24 (s), 8.71 (d. 
J=8.0), 11.05 (br. s). 

NO 

COMe MeNH2, THF 
rt, 5h 
-- 

63% 

CHBr 
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-continued 
NO O SnCl4.2H2O, EtOAc 

reflux, 5 h 

N-Me 

NH2 O 

He 

Me-N 

96% 

2,4,5-trichloropyrimidine 
NaH, DMF, rt, 13 h 
-e- 

29% 

DC HN N C 

0193 The following 7-5-Chloro-2-(substituted pheny 
lamino)-pyrimidin-4-ylamino-2-methyl-2,3-dihydro-isoin 
dol-1-one are prepared from 7-(2,5-Dichloro-pyrimidin-4- 
ylamino)-2-methyl-2,3-dihydro-isoindol-1-one and the 
corresponding aniline following the procedure of Example 
7A. 

7-5-Chloro-2-(2-methoxy-4-morpholin-4-yl-pheny 
lamino)-pyrimidin-4-ylamino-2-methyl-2,3-dihy 

dro-isoindol-1-one 

PC, 
C or 
O O 

(0195 H-NMR (400 MHz, DMSO-d6, 8): 3.07 (s, 3H), 
3.13–3.17 (m, 4H), 3.75 (s.3H), 3.34-3.78 (m, 4H), 4.46 (s, 
2H), 6.54 (dd. 1H, J=8.6, 2.5 Hz), 6.67 (d. 1H, J=2.5 Hz), 7.15 
(d. 1H, J=7.6 Hz), 7.25-7.34 (m. 1H) 7.36 (d. 1H, J=8.6 Hz), 
8.13 (s, 1H), 8.36 (s, 1H), 8.37-8.50 (m, 1H) 10.57 (s, 1H). 
MS (ESI) m/z 481. 483 (M+1)" 
0196. The following 7-(5-Chloro-2-(subst. phenylamino)- 
pyrimidin-4-ylamino)-2-methyl-2,3-dihydro-isoindol-1- 
ones are prepared from 7-(2,5-Dichloro-pyrimidin-4- 
ylamino)-2-methyl-2,3-dihydro-isoindol-1-one and the 
corresponding aniline following the procedure of Example 2: 

0.194 
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DC 
HN N NH 

O 

/- 
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Expl Mass 
No. Rx (m/z) NMR (400 MHz) 8 (ppm) 

13-1 508 DMSO-d6:1.19 (t, 3 H), 2.24 (s, 3 H), 2.47-2.51 (m, 4H), 
IM+ 1' 3.15-3.21 (m, 4H), 3.54 (q, 2 H), 3.74 (s, 3 H), 4.48 (s, 

2 H), 6.54 (dd, 1 H), 6.65 (d. 1 H), 7.15 (d. 1 H), 7.26 
7.36 (m, 2 H), 8.12 (s, 1 H), 8.34 (s, 1 H), 8.37-8.48 (m, 

O 1 H), 10.58 (s, 1 H) 
N 

C 

Example 7B 

2-5-Chloro-2-(2-methoxy-4-morpholin-4-yl-pheny 
lamino)-pyrimidin-4-ylamino-N-methyl-benzamide 

(alternative synthesis to Example 7A) 

0198 To a suspension of 2-5-chloro-2-(2-methoxy-4- 
morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino-ben 
Zoic acid (5.5 g, 12.1 mmol) in 100 mL of THF are added 
EtN (2.06 mL, 14.8 mmol) and isobutyl chloroformate (1.7 
mL, 12.8 mmol) at -5°C. After stirring at the same tempera 
ture for 30 min, the reaction mixture is further stirred at room 
temperature for 1 hour and then H2O is added to the reaction 
mixture. The resulting precipitate is collected by filtration, 
washed with HO, and dried under reduced pressure to give 
an intermediate (4.80 g) (10.96 mmol, 91%) as yellow solid. 
(0199 NMR (400 MHz, DMSO-d6, 8): 3.10-3.20 (m, 4H), 
3.70-3.80 (m, 4H), 3.93 (s.3H), 6.53 (dd. 1H, J=9.08, 2.0 Hz), 

6.70 (d. 1H, J=2.0 Hz), 7.49-7.54 (m. 1H), 7.67 (d. 1H, J=8.56 
Hz), 7.89 (s, 1H), 7.85-7.95 (m, 1H), 8.23 (d. 1H, J=9.08 Hz), 
8.26 (d. 1H, J=8.56 Hz), 12.60 (s, 1H). 
(0200. To a 1M solution of methylamine in THF (560 uL, 
0.56 mmol) is added 82 mg of the obtained intermediate 
(0.187 mmol) followed by 1M solution of NaHMDS in THF 
(560 ul, 0.56 mmol) dropwise. After the reaction mixture is 
stirred for 10 minutes, 5 mL of H2O is added and extraction is 
performed with AcOEt. The organic layer is washed with 
brine, dried over NaSO concentrated under reduced pres 
Sure, and purified by Silica gel column chromatography (Hex 
ane:AcOEt=1:1 to AcOEt) to give the title compound as a 
pale yellow solid. Data are given in Example 7A. 

0201 
appropriate starting materials and conditions the following 
compounds are obtained as identified below. 

By repeating the procedures described above using 
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-continued 

DC als 
O HN N t 
M - 4 RX / 

Expl Rf (solvent) NMR (400 MHz), 8 (ppm) or 
No. or MS Retention time min. (HPLC) 

27-5 545 (M+H) 2.59 

O 
N 

27-6 545 (M+H) 2.45 

O 
N 

NH2 

Rx 

27-4 587 (M+H) 2.29 

O 
N 

O 
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-continued 

C 

r als 
O HN N NH 

1a/ 7 RX 
O 

Expl Rf (solvent) NMR (400 MHz), 8 (ppm) or 
No. Rx or MS Retention time min. (HPLC) 

27-7 531 (M+H) 2.25 

O 
N 

r N 
N 1. - 

27-8 545 (M+H) 2.45 

O 
N 

N 

* O O 'e,r 
NH2 

27-9 600 (M+H) 2.17 

O 
N 

C 
C 

N 

HPLC condition 

Column: YMC CombiScreen ODS-A (5um, 12 nm), 50 x 4.6 mm I.D. 
Flow rate: 2.0 milmin 

Eluent: A) TFA water (0.1/100), B) TFAfacetonitrile (0.1/100) 
Gradient: 5-100% B (0-5 min) 
Detection: UW at 215 mm 

Apr. 28, 2011 
























































































































































































































































































































































































